Georgia State University

ScholarWorks @ Georgia State University
Business Administration Dissertations

Programs in Business Administration

12-16-2021

Reconciling External Clinical Data: Providers’ Friend Or Foe?
Mindy Oberg

Follow this and additional works at: https://scholarworks.gsu.edu/bus_admin_diss

Recommended Citation
Oberg, Mindy, "Reconciling External Clinical Data: Providers’ Friend Or Foe?." Dissertation, Georgia State
University, 2021.
doi: https://doi.org/10.57709/26725689

This Dissertation is brought to you for free and open access by the Programs in Business Administration at
ScholarWorks @ Georgia State University. It has been accepted for inclusion in Business Administration
Dissertations by an authorized administrator of ScholarWorks @ Georgia State University. For more information,
please contact scholarworks@gsu.edu.

PERMISSION TO BORROW

In presenting this Dissertation as partial fulfillment of the requirements for an advanced
degree from Georgia State University, I agree that the Library of the University shall make it
available for inspection and circulation in accordance with its regulations governing materials of
this type. I agree that permission to quote from, to copy from, or publish this Dissertation may be
granted by the author or, in their absence, the professor under whose direction it was written or,
in their absence, by the Dean of the Robinson College of Business. Such quoting, copying or
publishing must be solely for scholarly purposes and does not involve potential financial gain. It
is understood that any copying from or publication of this Dissertation that involves potential
gain will not be allowed without the author's written permission.
Mindy M. Oberg

NOTICE TO BORROWERS
All dissertations deposited in the Georgia State University Library must be used in
accordance with the stipulations prescribed by the author in the preceding statement.
The author of this Dissertation is:
Mindy M. Oberg
J. Mack Robinson College of Business
Georgia State University
Atlanta, GA 30302-4015
The director of this Dissertation is:
Carol Saunders
J. Mack Robinson College of Business
Georgia State University
Atlanta, GA 30302-4015

Reconciling External Clinical Data: Providers’ Friend Or Foe?

By

Mindy M. Oberg

A Dissertation Submitted in Partial Fulfillment of the Requirements for the Degree
Of
Executive Doctorate in Business
In the Robinson College of Business
Of
Georgia State University

GEORGIA STATE UNIVERSITY
ROBINSON COLLEGE OF BUSINESS
2021

Copyright by
Mindy M. Oberg
2021

ACCEPTANCE
This Dissertation was prepared under the direction of the Mindy M. Oberg dissertation
committee. It has been approved and accepted by all members of that committee, and it has been
accepted in partial fulfillment of the requirements for the degree of Doctor of Philosophy in
Business Administration in the J. Mack Robinson College of Business of Georgia State
University.
Richard Phillips, Dean
DISSERTATION COMMITTEE
Dr. Carol Saunders (Chair)
Dr. Lars Mathiassen
Dr. Aaron M. Baird

iv

ACKNOWLEDGEMENTS
As a beginning, I offer sincere gratitude and appreciation to Dr. Carol Saunders, my
advisor, who faithfully worked alongside me with grace and patience. Additionally, I would like
to extend gratitude to my respected committee members, Dr. Lars Mathiassen and Dr. Aaron
Baird. They offered encouragement, insightful feedback and challenged me to think using a
variety of lenses.
I also would like to acknowledge my family for their unwavering support while I pursued
the doctoral degree. Their support and encouragement made this growth opportunity possible.
Finally, I acknowledge Jesus Christ as my savior. On December 1, 2018, I recollected a moment
at 5:30 am EST, where I questioned my participation in the program. I chose to walk in faith and
keep my focus on loving God with all my heart, mind, and soul. Christ made this moment
possible.

v

TABLE OF CONTENTS
LIST OF TABLES ..................................................................................................................... viii
LIST OF FIGURES ..................................................................................................................... ix
LIST OF ABBREVIATIONS ...................................................................................................... x
I

INTRODUCTION ................................................................................................................. 1

II

PROBLEM SETTING .......................................................................................................... 5

III

LITERATURE REVIEW ................................................................................................ 9

III.1

Benefits and Considerations ........................................................................................ 9

III.2

Data Formatting and Content Standards ................................................................. 13

III.3

HIE Conclusion ........................................................................................................... 14

IV

THEORETICAL FRAMEWORK ................................................................................ 17

IV.1

Technology Context .................................................................................................... 18

IV.2

Organization Context ................................................................................................. 19

IV.3

Environment Context ................................................................................................. 20

IV.4

Recent TOE Literature............................................................................................... 21

IV.5

TOE Applied to Health Care IT and EHR Adoption .............................................. 22

V

IV.5.1

Technology ........................................................................................................... 23

IV.5.2

Organization ......................................................................................................... 27

IV.5.3

Environment ......................................................................................................... 30

RESEARCH METHODOLOGY ....................................................................................... 33
V.1

Case Study Design ....................................................................................................... 33

V.2

Case Setting ................................................................................................................. 33

V.2.1

Accessing the External Clinical Data ................................................................. 34

V.2.2

Viewing the External Clinical Data .................................................................... 35

V.2.3

Reconciling and Integrating External Clinical Data into the EHR .................. 36

V.3

Data Collection and Analysis ..................................................................................... 36

V.3.1

Performance Analysis .......................................................................................... 37

V.3.2

Video Interviews ................................................................................................... 37

V.4
VI
VI.1

Data Analysis of Interview Data ................................................................................ 44
RESULTS ........................................................................................................................ 49
Data Analysis of Grady's Annual MIPS Performance Data ................................... 49

vi

VI.2

Interview Results ......................................................................................................... 50

VI.3

Technology ................................................................................................................... 51

VI.3.1

Accessing External Clinical Data........................................................................ 51

VI.3.2

Viewing External Clinical Data .......................................................................... 54

VI.3.3

Integrating External Clinical Data ..................................................................... 55

VI.4

Organization ................................................................................................................ 58

VI.4.1

Accessing External Clinical Data........................................................................ 58

VI.4.2

Viewing External Clinical Data .......................................................................... 61

VI.4.3

Integrating External Clinical Data ..................................................................... 63

VI.4.4

Benefits of Integrating External Clinical Data .................................................. 64

VI.5

Environment ................................................................................................................ 65

VI.5.1

Accessing External Clinical Data........................................................................ 65

VI.5.2

Viewing External Clinical Data .......................................................................... 67

VI.5.3

Integrating External Clinical Data ..................................................................... 67

VI.6

Participant Identified Opportunities and Constraints ............................................ 68

VI.6.1

Technology Opportunities.................................................................................... 69

VI.6.2

Organization Opportunities ................................................................................. 73

VI.6.3

Environment Opportunities ................................................................................. 77

VI.7
VII

Summary...................................................................................................................... 79
DISCUSSION, CONTRIBUTIONS, AND LIMITATIONS ....................................... 84

VII.1

Realized Benefits ..................................................................................................... 86

VII.1.1

Technology ........................................................................................................... 86

VII.1.2

Organization ......................................................................................................... 87

VII.1.3

Environment ......................................................................................................... 88

VII.2

Professional Obligation .......................................................................................... 89

VII.2.1

Technology ........................................................................................................... 89

VII.2.2

Organization ......................................................................................................... 89

VII.2.3

Environment ......................................................................................................... 90

VII.3

Data Availability and Presentation ....................................................................... 90

VII.3.1

Technology ........................................................................................................... 90

VII.3.2

Organization ......................................................................................................... 91

vii

VII.3.3

Environment ......................................................................................................... 91

VII.4

Contribution to Academics and Practice .............................................................. 92

VII.5

Limitations, Future Research, and Conclusions .................................................. 95

APPENDICES ............................................................................................................................. 97
Appendix A: ONC Survey Results on Gaps in Individual’s Information Exchange ........ 97
Appendix B: Total Points and Payment Impact for 2020 Performance Period ................ 97
Appendix C: Literature Review Concepts and Areas of Concerns .................................... 97
Appendix 4: Informed Consent .............................................................................................. 98
Appendix 5: Detailed Listing of Opportunities for Grady .................................................. 99
Appendix 6: Acronyms and Terms ...................................................................................... 100
REFERENCES.......................................................................................................................... 103
VITA........................................................................................................................................... 112

viii

LIST OF TABLES
Table 1: Research Design Summary (adapted from Mathiassen, 2017) .................................. 3
Table 2: MIPS Performance Categories, Weights and Points .................................................. 6
Table 3: HIE Benefits, Consideration, Data Formatting, and Content Standards............... 15
Table 4: TOE Contextual Framework ...................................................................................... 17
Table 5: Interviewee Profiles ..................................................................................................... 39
Table 6: Interview Questions ..................................................................................................... 42
Table 7: NVIVO Coding Scheme and Descriptions ................................................................. 46
Table 8: Data Attributes and the Analysis Learnings ............................................................. 50
Table 9: Interview Participants Knowledge of External Data Sources ................................. 61
Table 10: Interview Benefits and Constraints Summary ........................................................ 79
Table 11: Interview Participates Opportunities Summary ..................................................... 82
Table 12: Practitioner Opportunities ........................................................................................ 85

ix

LIST OF FIGURES
Figure 1: TOE Model.................................................................................................................. 18
Figure 2: Grady Interoperability Timeline .............................................................................. 36
Figure 3: Model for Driving Adoption of Reconciling and Integrating External Clinical
Data .................................................................................................................................. 85

x

LIST OF ABBREVIATIONS

American Reinvestment and Recovery Act (ARRA)
Continuity of Care Document (CCD)
Clinical Decision Support (CDS)
Care Everywhere (CE)
Certified Electronic Health Record Technology (CEHERT)
Centers for Medicare and Medicaid (CMS)
Computerized Physician Order Entry (CPOE)
Electronic Health Record (EHR)
Georgia Health Information Network (GaHIN)
US Department of Health and Human Services (HHS)
Health Information Exchange (HIE)
Health Insurance Portability and Accountability Act (HIPAA)
Health Information Technology (HIT)
Information Technology (IT)
Merit-Based Incentive Payment System (MIPS)
Office of the National Coordinator (ONC)
Prescription Drug Monitoring Program (PDMP)
Per Member Per Month (PMPM)
Promoting Interoperability (PI)
Quality Payment Programs (QPP)
Registered Nurse (RN)
Sustainable Growth Rate (SGR)
Technology-Organization-Environment (TOE)
Veterans Affairs (VA)

xi

ABSTRACT
Reconciling External Clinical Data: Providers’ Friend Or Foe?
By
Mindy M. Oberg
November 2021
Committee Chair:

Dr. Carol Saunders

Major Academic Unit:

Doctorate in Business Administration

Adopting Health Information Exchanges (HIE) increased the exchange of clinical data
relevant to patient care. This type of data exchange can reduce medical costs and increase
efficiencies of care. However, most health care organizations and providers fail to reap the full
intended benefits, as only 28% of health care organizations integrate external data into patients’
charts. Researchers, such as Hossein Ahmadi, Mark J. Dobrow, Nir Menachemi, and Farahnaz
Sadoughi validate there is no shortage of literature available related to the adoption of HIE
technology. However, no previous studies address adoption attributes for reconciling and
integrating data into patients’ charts to address this gap, so this study uses a case study of a
safety net hospital, Grady Hospital. This study draws on the Technology-OrganizationEnvironment (TOE) framework, developed by Tornatzky and Fleischer in 1990, to determine
adoption-related factors. As a result, this study offers a process model with detailed opportunities
to increase reconciliation and integration of external clinical data. The detailed account
demonstrates how the TOE framework remains relevant and applicable in the adoption of
reconciling and integrating external clinical data.
Keywords: Continuity of Care Document (CCD), External Clinical Data, Health Information
Exchange (HIE), Health care Information Technology (HIT), Interoperability, Merit-Based
Incentive Payments System (MIPS), Promoting Interoperability (PI), Receiving and
Incorporating Clinical Data, Technology-Organization-Environment (TOE) Framework
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I

INTRODUCTION

Health Information Exchanges (HIE) provide mobilization—or electronic transmission—
of health care data across medical organizations and providers (Holman, 2018). One HIE metric
includes reconciling and integrating external clinical data into the receiving providers’ electronic
health records (EHR). The HIE offers the most significant benefit: ability to provide care
coordination across multiple providers and health care organizations, which contributes to the
quality of care, effective public health, and management of overall health care costs. Despite the
benefits of reconciling and integrating the medical data, the Office of the National Coordinator
(ONC) for Health Information Technology (HIT) completed a survey in 2018 that showed gaps
in individuals’ information exchanges. This survey found that 32% of the U.S. population who
went to a doctor in 2018 reported a gap in HIE. In other words, their providers or doctors did not
have access to external clinical data rendered by any other health care providers (Technology,
2019). Different survey results proved that denying access to external clinical data can cause
redundant testing and patients’ inconvenience of bringing clinical data from other care providers
to their appointments. Appendix 1 shows the complete ONC survey results on gaps in
information exchange. Other points include: one in twenty patients reported needs to redo a test
or procedure because their care provider did not have their preliminary data. One in five patients
reported having to bring their results to their appointments. The Joint Commission—an
independent, non-profit, global leader in health care accreditation that provides hospital
assessments in patient care and safety—states, "Ineffective care transition processes lead to
adverse events and higher hospital readmission rates and costs" (Clark et al., 2013). The Joint
Commission reiterates that to reduce both readmission rates and adverse events, hospitals must
improve the effectiveness of transitions of care in which they play roles. The Joint Commission
Accreditation provides a crucial designation for hospitals, as states recognize it for licensure,
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certifications, and payers for ensuring quality. HIE, including integrated external data into
providers’ EHRs, enables HIE progress—including integrating external data into the providers’
EHRs pioneering care transitions and care delivery models that helps evolving pioneering care
transitions and care delivery models (Kuperman & McGowan, 2013). Unfortunately, integrating
data from external sources often leads to slow adoption. The ONC Health IT dashboard shows
that only 28% of the U.S. providers electronically incorporate data into their EHR, which means
including data without manual data entry; in Georgia, only 23% of providers electronically
integrate records (Technology, 2017).
In addition to reaping clinical benefits, health care providers also want to reconcile and
integrate external data into the EHR because they are subject to the Centers for Medicare and
Medicaid (CMS) quality payment program (QPP). This program, known as MIPS, represents an
for Merit-Based Incentive Payment System (MIPS). Providers are required to demonstrate HIE,
including reconciling and integrating data. Lack of meeting this metric causes potential for
negative payment adjustment. Empirically validated studies contribute to the reasons behind the
lack of reconciling and integrating external data into EHRs by organizations subject to MIPS
directive are, to my knowledge, not available. Moreover, the problem of electronic medical data
exchange, reconciliation, and integration into the EHR requires a multi-faceted approach for
patient safety and overall care coordination among providers and health care organizations.
Stakeholders remain interested in ensuring electronic exchange and integration into the patient's
EHR. Accordingly, this study aims to answer the following question:
How can a health care organization accomplish reconciliation and integration of external
clinical data into the EHR to benefit the organization and its patients?
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The study uses the technology-organization-environment (TOE) framework (Tornatzky,
1990) to evaluate factors that can affect adopting processes that allow for reconciliation of
electronically received external clinical data. Notably, the TOE framework consists of a trifactorial approach using the focal technology, organization capabilities, and external
environment, considering both the opportunities and constraints (Tornatzky, 1990). Table 1
provides an overview of the study using Mathiassen’s (2017) research design template.
Table 1: Research Design Summary (adapted from Mathiassen, 2017)
Component

Definition

Specification

Title

The title expresses the essence
of research design, with an
emphasis on the contributions.
The research question relates
to the problem set; it opens the
research into the area of
concern and helps ensure the
research design is coherent and
consistent.
The problem setting represents
people's concerns in a
problematic real-world
situation.

Reconciling External Clinical Data:
Providers’ Friend or Foe?

Research
Question

Problem

Area of
Concern

How can health care organizations reconcile
and integrate external clinical data to benefit
organizations and their patients?

Health care organizations adopted and
implemented HIE in alignment with the
MIPS and CMS’s QPP, but most experience
challenges in achieving the total points
associated with the promoting
interoperability (PI) performance category.
Specifically, one metric of HIE—which
includes receiving external clinical data and
integrating it into the patient's chart—
experienced low adoption. This study
investigates how a health care organization
can increase adoption of reconciling outside
clinical data into the patient's EHR.
The area of concern represents CMS's MIPS HIE measures require
somebody of knowledge
providers to reconcile clinical data from
within the literature that relates outside their organizations. This study
to the problem setting.
investigates the adoption of health care
information exchange, which includes
reconciling and integrating external clinical
data for a continuum of care.
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Framework

The conceptual framing helps
structure the collection and
analysis of data from the
problem setting to answer the
research question. FA draws
on concepts from the areas of
concern, whereas FI draws on
ideas independent of the area
of concern.
Method
The method details the
approach to empirical inquiry,
specifically to data collection
and analysis.
Contribution The contributions to the
problem setting and area of
concern and possibly to the
conceptual framework and
method.

This MIPS measure experienced low
adoption by many organizations. Out of a
possible 20 points available for this measure,
Grady achieved 5.
Using all three contexts, the TOE
Framework allows for a broad approach into
the literature-based concepts and concepts
that drive health care adoption; such as
relative advantage, staffing models, top
management support, and regulatory
influence.

This study uses a case study approach that
includes data analysis and interviews to
determine how integrating received external
clinical data can be achieved.
CP (Contribution to the Problem Setting): A
detailed empirical account of a sizeable
safety-net hospital organization's adoption
attributes influencing reconciliation and
integration of external clinical data; the
result includes a detailed account of
attributes organizations should review and
address to drive adoption that benefits the
organization and the patient.
CA (Contribution to the Area of Concern): A
process model aligned with the TOE
theoretical framework and recommends
opportunities for organizations can increase
adoption of MIPS metric that includes
reconciling and integrating external clinical
data.

(Mathiassen, 2017)
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II

PROBLEM SETTING

The American Reinvestment and Recovery Act (ARRA), which became effective in
February 2009, embarked on revolutionizing health care use of EHRs. CMS, an agency within
the U.S. Department of Health and Human Services (HHS) division, administers the U.S. health
care programs (CMS.gov, 2021). CMS and the ONC lead these efforts. MIPS is one of the
CMS's QPP for health care providers. The design of QPP, which began January 1, 2017, replaces
a previous non-sustainable payment system, which allowed for provider payment systems using
a Sustainable Growth Rate (SGR). The SGR payment system allowed for payment adjustments,
increasing and decreasing payments, using the total Medicare population plus inflation for
increasing, and allowing downward payment adjustments when providers needed to control cost.
The MIPS program performance measures include four areas: Quality, Improvement Activities,
PI, and Cost (Services, 2020b). The quality performance category requires the provider to select
and report on six measures. They choose the measures that best fit their practices (Services,
2020c). The second performance category includes improvements activities to assess the
providers regarding process improvement associated with care delivery, patient engagement, and
access to care (Services, 2020b). PI is the third category that evaluates the provider's
performance associated with exchanging health information, such as test results and visits
summaries, with the patient or another provider (Services, 2020b). The final performance
measure is cost; CMS uses a cost measure from the provider's Medicare claims to estimate the
total cost of care during the year (Services, 2020b). The providers also must use certified
electronic health record technology. HIE, including integrating the external data into the
providers’ EHRs, enables pioneering care transitions and care delivery models (Kuperman &
McGowan, 2013).
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Each performance measure is allotted a maximum number of points and weighted
accordingly. Table 2 displays each category's weight and maximum allowed points. Reporting
providers can earn up to 100 points to determine their final scores in a reporting period. The total
achieved points set the provider's payment (Services, 2020b); at 45 points, a provider's payment
is neutral, whereas points between 0-44.99 can result in as great as a -9% payment adjustment.
Positive payment adjustments occur for points 45.01-100. The positive point adjustments are
paid on a scale to ensure total payments are budget-neutral for CMS (Services, 2020c). Appendix
2 lists the full details of the MIPS possible points and associated payment impact.
Table 2: MIPS Performance Categories, Weights and Points
Performance Category
Quality
Improvement
Activities
Promoting
Interoperability
Cost
Complex Patient
(Bonus)
(Services, 2020a)

2020 Weights

Maximum 2020 Points

45%
15%

45
15

25%

25

15%
Not Applicable

10
5

This study focuses on the PI performance measure, which consists of four objectives. The
PI measure includes the following objectives (Services, 2020b):
1. E-prescribing: Monitoring and assessing providers’ compliance with requirements to
query the state's prescription drug monitoring program (PDMP).
2. HIE: The mobilization, or electronic transmission, of health care data across medical
organizations and providers (Holman, 2018). In this objective, CMS outlines two
objectives revolving around support of electronic referral loops by requiring providers
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to send electronic summaries of care and by receiving and integrating health
information from external sources.
3. Provider to Patient Exchange: Providers must provide patients access to their health
information.
4. Public Health and Clinical Data Exchange: Providers must report to at least two
public health or clinical data registries a variety of health information, such as
immunizations, public health data, and syndromic surveillance.
This study focuses on one of the HIE objectives "support electronic referral loops by receiving
and integrating health information.”
As previously noted in the Introduction, failure to achieve this measure results in
clinicians not obtaining the total points or achieve the benefits. Additionally, clinical care
coordination is hindered when external data is not incorporated or reconciled into the patients'
charts. In 2017, data available on the healthIT.gov dashboard shows that 42 of the 52 states
reported the percentage of providers who integrated clinical data into the chart. Of the 42
reporting states, the median is 28% (maximum 48% and minimum 20%), and as mentioned in
the Introduction, Georgia reported 23% of the clinicians to reconcile and integrate. A second data
point regards providers who integrate the summary of care. Thirty-seven states reported this data
point, with a median of 23% (maximum 44% and minimum 16%). Georgia was among the
lowest, reporting 16%. In both cases, Georgia remains below the national average and thus, has
an opportunity to improve integrating clinical data. Oregon was the top state reporting that 48%
of their providers integrate clinical data and 44% integrate the clinical summaries of care
(Technology, 2017). Little is known about the provider's opinion of MIPS; however, one study
revealed that MIPS, in general, is reported by physician leaders of practices as an administrative
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burden, and many report participation is motivated by penalty avoidance (Khullar et al., 2021).
Therefore, there is a need to understand factors that can stimulate the reconciliation and
integration of external clinical data into the patient's medical chart.
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III LITERATURE REVIEW
This literature review focuses on background literature for studying how health care
organizations can reconcile and integrate external clinical data into their EHRs. For this study,
the primary concept is HIE with two sub-literature streams: (1) realized benefits and
considerations, and (2) data format and standards. I researched this concept using library
databases Web of Science, Business Source Complete, and PubMed to search for academic
articles and practitioner-focused articles. In total, the selection includes 16 papers. Appendix 3
summarizes five literature concepts, which include MIPS, HIT, interoperability, and the two HIE
literature concepts listed above.
III.1

Benefits and Considerations
Prior literature outlines the benefits of HIE (Ayabakan et al., 2017; Zwaanswijk et al.,

2011). Specifically, HIE benefits include a reduction in duplicate testing, which also results in
cost savings and increased efficiency, quality care, expedited communication, and access to more
up-to-date information (Zwaanswijk et al., 2011). Results, however, are mixed (Dobrow et al.,
2019; Menachemi, et al., 2018; Sadoughi, et al., 2018). For example, one study evaluated the
impact of data exchange on duplicate testing. Using 39,600 patient visits from 2005-2012 that
cover 68 outpatient clinics, the results indicate that HIE will reduce duplicate testing, which in
turn reduces overall health care cost, patient exposure to unnecessary radiation, and additional
blood draws related to laboratory testing (Ayabakan et al., 2017). This estimated economic
benefit from information sharing or data exchange is 13.7% avoidance of test duplication,
because previous testing showed that providers can access because of HIE, can save $31.8 billion
annually (Ayabakan et al., 2017). Sadoughi et al. (2018) completed a systematic literature
review; that indicated 60% of the studies found positive financial benefits, and 64% positively
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impact quality. Another study did not find statistically significant evidence of cost-saving related
to HIE or reduction in duplicative testing; instead, this study suggests savings may result from
positive clinical outcomes (Ross et al., 2013). In summary, the literature concludes that cost
savings are limited to imaging studies and lab tests. The research did not identify significant
financial impacts on overall hospital resources, such as a reduced length of stay or quantity of
outpatient visits (Sadoughi et al., 2018). In addition, researchers note that little is known about
the data exchange of physician notes, including consultation reports. Physicians note that
exchanging addresses proves the necessity of addressing overall disease prevention and total cost
reduction. Dobrow et al. (2019) drew a similar conclusion in a systematic literature review
noting positive results receive more considerable attention and evaluation, suggesting that HIE
aspects not frequently studied would benefit from some rigorous research. Sixty percent of the
reviewed study designs involved cohorts, and studies found overall quality of the studies to be
low. Additionally, the published studies represent only four countries with the United States
being the most common, followed by South Korea, Finland, and China (Sadoughi et al., 2018).
Another systematic literature review reported similar findings where 76.2% of the analyzed
studies were from the United States, with the remaining 23.8% representing four other countries.
However, location is not statistically significant in identifying the benefits of HIEs (Menachemi
et al., 2018). Dobrow et al. (2019) suggest that comprehensive research is needed in Canada to
assess the impact of related health information. Additionally, Sadoughi, et al. (2018) note that
more research is needed on chronic disease conditions, since this topic has limited research.
Menachemi et al.'s (2018) systematic literature review focused on distinct outcomes of HIE's,
and in total, analyze 24 validated, high-quality studies with 63 analyzed results. The systematic
review found 48% of the organizations studied experienced health care resource utilization
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benefits from HIE's, while 77.8% reported financial help, and 90% experienced quality benefits
(Dobrow et al., 2019; Menachemi et al., 2018; Sadoughi et al., 2018). Another systematic review
found 57.1% positive outcomes, with quality and productivity ranking highest (Dobrow et al.,
2019).
Literature also focused on adopting and accepting HIE. In Sadoughi et al.’s (2018)
systematic literature review, nine studies reported HIE adoption, ranging from 79% to 15.7% in
various care settings. All care settings (ambulatory clinics, emergency departments, hospitals,
long-term care facilities, etc.) demonstrated adoption of HIE and a corresponding increase in
utilization; however, most presented only one-way data exchange (Sadoughi et al., 2018).
Organizations should integrate their EHR with two-way HIE data exchange capabilities to
capitalize on its benefits, as literature demonstrated that HIE participation is higher in those
organizations (Sadoughi et al., 2018). One study researching HIEs in California identified that
the HIE design, or presentation to the provider, influenced adoption (Miller, 2012). Providers
expressed that HIE data must be accessible via their EHR, rather than viewing and synthesizing
it from different web browsers or electronic information portals (Miller, 2012). A systematic
literature review affirmed that data presentation and layout are identified attributes yielding more
negative than positive outcomes on the impact of HIE utilization (Dobrow et al., 2019). Patientspecific data—such as medications, allergies, chronic diseases, histories, lab results, and
radiology reports—can be more efficiently synthesized by providers when integrated with the
EHR (Miller, 2012). Another factor influencing the extent of use for care included data-sharing
methods that "fit" with provider office workflow—mainly electronic data exchange interfaces
that enable easy viewing within EHRs (Miller, 2012). Other considerations influencing adoption
and utilization include confidentiality and safety of the received HIE information and the data
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accuracy and timeliness (Dobrow et al., 2019; Zwaanswijk et al., 2011). Zwaanswijk et al. The
2011 study Zwaanswijk et al. researched three Dutch health care settings and used case studies
and interviews to allow HIE respondents to share their perceptions. All parties noted they
believed in the value of HIE and its benefits; however, they documented concerns such as data
accuracy and quality of received external clinical data, including pertinent information such as
date, time, and test(s) performed (Zwaanswijk et al., 2011). Others perceived receiving too much
or becoming overloaded with information. Additionally, when the receiving provider is not
familiar with the external provider, they must blindly trust and accept responsibility for the data,
which is challenging (Zwaanswijk, et al., 2011).
Another concept related to the general use of HIE technology includes providers’
recognized value of the external clinical data. Providers need to give proper importance to the
received data. Miller (2012) explored providers' demonstration of value using accountability.
One concept studied asked how organizations processed, accessed, or utilized the received
external health data. In conjunction with organization policies that foster accountability, this
utilization could realize the benefits of HIE or the utilization of external clinical data. The results
of the study suggest that the benefits of medical data exchange are not yet being realized (Miller,
2012). When Kuperman et al. (2013) evaluated underlying concerns associated with HIE
regarding the value of exchanged medical data, this research echoed other points regarding
external data exchange:
•

Data, when exchanged, includes elements previous providers felt to be relevant.
Therefore, the completeness of the data remains uncertain.

•

The timeliness of data—specifically how far back the data point originated—is
sometimes unknown.
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•

Clinicians receive non-standardized and non-mapped clinical data due to inconsistent
standards from one doctor to another.

•

The research deducts that HIE may not be a helpful resource if providers do not have
sufficient, timely data or confidence in the data.

III.2

Data Formatting and Content Standards
The data format, which refers to the way clinical data is electronically exchanged and

made available to providers and health care organizations for integration into the EHR, is
sometimes reported to be unusable for clinical care (Miller, 2012; Vest, 2013; Walker et al.,
2021). There is a lack of data standards for the exchanged medical data (Walker et al., 2021).
The lack of standardization prevents clinical users from integrating, using, and in some cases
understanding the data (Vest et al., 2019). The lack of standardization also increases the cost and
time to receive and present electronically external clinical data (Walker et al., 2021). A
California case study by Miller (2012) focused on concepts including "Universal Design,
Accessibility, and Interoperability." This research included interviews with the most
knowledgeable HIE staff, including staff from participating organizations and state and local
leaders. Several interviewees highlighted the expense and organizational challenges when
exchanging clinical data from different EHR vendors. The interviewees noted that the current
framework, or standard formatting, allows for co-existing standards and organization-specific
data standards interpretation. Therefore, increased complexity, delivery time, and cost of
exchanging data prohibit integration into the EHR. A documented theme of the study presented
standards to allow EHR vendors to individually interpret and consequently increase the time and
money required for health care providers to receive, use, and integrate external clinical data
(Miller, 2012). Other research observed varying degrees of success with electronic exchange of
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medical data among communities and providers nationwide (Ross et al., 2013; Holman, 2018).
The research affirms the general theme of variability in data standards and points out that
foundational aspects of exchanged data cannot be fundamentally compatible (Vest et al., 2019).
The study results, which focus on efforts in the state of New York, found extensive financial
expenditures from the upfront cost required to make external data and technology solutions work
together (Vest et al., 2019). One interviewee, a federal agent, noted that one of the biggest
problems includes the lack of a universal design or standards for how organizations control and
utilize the data (Vest, 2013).
Additionally, technology for bridging variability remains expensive and involves scarce
resources (Walker et al., 2021). That research (Walker et al., 2021) studied the PI objective of
public health reporting. Similar to other studies, they found that meaningful use initiatives
positively influenced overall EHR adoption. However, in 2012, fewer than half of the reporting
hospitals failed to meet the public health reporting requirements, while the 2015 data showed
improvement with more anticipation for successfully meeting the requirement (Walker et al.,
2021). The study results identified challenges hospitals and public agencies face in meeting
requirements: technology, specifically interface issues between data exchanges, was common
due to a lack of standardization (Walker et al., 2021). Public health reporting agencies, who
receive HIE data from health care providers, reported interoperability concerns due to
inconsistent data standards, the cost of developing infrastructure to support the exchange, and the
cost of staff to implement and support ongoing data exchange (Walker et al., 2021).
III.3

HIE Conclusion
In conclusion, prior research discusses the complexity of electronic exchange of clinical

data and providers’ perceptions of benefits and other considerations related to the exchange of
clinical data. Previous research indicates that additional studies will be necessary to establish
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national and global data formatting, including medical data exchange standards versus the
existing regional or statewide approach (Vest, 2013). ONC is responsible for the current
established standards; additional examination will assist in determining the best roadmap and
ensure it aligns with the identified barriers. Additionally, the literature highlights cost as one of
the barriers to valuing electronic data exchange, based on setup and ongoing IT support costs
(Miller, 2012; Vest, 2013; Walker et al., 2021). The literature suggests that mandating additional
policies and standards should eliminate, or mitigate, this barrier (Miller, 2012; Walker et al.,
2021).
Also of importance is the value, as seen by the provider. Addressing this attribute is
affirmed by existing literature. Zwaanswijk et al. (2011) concluded that future efforts must focus
on user preferences and minimizing problems associated with HIE, including evaluating the
providers' EHR integrating patterns and striving to ensure quality and reliability of received and
combined external data. In alignment with this opportunity, this research seeks to identify ways a
provider or health care system can improve reconciling and integrating external clinical data—
Table 3 below summarizes the literature concepts and the impact on HIE adoption.
Table 3: HIE Benefits, Consideration, Data Formatting, and Content Standards
Description

Impact

Benefits and
Considerations

• HIE Adoption benefits include increased efficiency, quality
care, expedited communication, and access to more up-todate information.
• Literature empirically confirms cost savings for imaging and
lab studies; however, further evaluation is needed to
ascertain the impact of data exchange on quality and other
metrics such as length of stay.
• Current literature is predominantly United States focused.
• Providers question data timeliness, quality, accuracy, and
presentation; the questions prevent providers from realizing
imported benefits.
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EHR Vendors, Health
Care Providers, and
Other Health Care
Entities Interpretations
and Variability
Expensive Technology

• Variability in interpreting standards thus prevents clinical
users from integrating, using, and understanding the external
clinical data.
• Exchanged data is not fundamentally the same, so the
industry lacks a universal design with how organizations
control and utilize the data.
• Increases cost and time to receive and present electronically
external clinical data.
• The cost of developing infrastructure to support the exchange
of external clinical data is expensive.
• The cost for staff to implement and support ongoing HIE is
expensive.
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IV THEORETICAL FRAMEWORK
This research leverages the TOE Framework, a multi-perspective framework developed
by Tornatzky and Fleischer (1990). For this study, the applied TOE framework focused on the
organization-level consistent with the unit of analysis: Grady Hospital. This framework is
theoretical with empirical regard in the information systems area (Awa et al., 2017); the
framework dominants research for studying enterprise-context Adoption (Awa et al., 2017), as
its generic tri-factorial approach provides a meaningful lens for understanding users' opinions.
See Table 4 for brief descriptions of each context in the framework.
Table 4: TOE Contextual Framework
Context
Technology

Organization

Environment

Description
• The technology context considers both internal and
external organization-related relevant technologies and
can incorporate hardware, infrastructure, or processes.
• The Organization context refers to organizations’
characteristics and resources, such as the organization's
size, managerial structure, and capabilities of resources.
• The Environment context includes pertinent industry
information, such as size and structure, market
competition, and regulatory considerations.

(Chen, 2019)
Several studies (Awa et al., 2017) use the TOE framework with the three contexts and
evaluate opportunities and constraints. Additionally, the theory offers a comprehensive view that
does not assume industry or company size (Chen, 2019). The elaborated TOE model presents
specific contexts and factors related to adopting the technology (Chen, 2019). Additionally, this
setup earned credibility as an enterprise-wide context for IS adoption (Awa et al., 2017). Figure 1
depicts the model. Through a variety of studies, scholars empirically validated elements of
adoption such as innovation features, organization-specific technology, technical competence,
financial commitment, competition, and other external environmental factors (Awa et al., 2017).
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•
•
•
•

Environment (External)
Industry Characteristics
Market Structure
Technology Support
Infrastructure
Government Regulation

•

•
•
•

Organization
Formal and Informal
Linking Structures
Communication
Processes
Size
Slack

Technology Innovation
Adoption

•
•

Technology
Availability
Characteristics

Figure 1: TOE Model
(Larsen, 2015)
IV.1

Technology Context
The model can be used to understand how technology characteristics affect the EHR

adoption process, such as technical features and perceived usefulness (Chen, 2019). Technical
features include compatibility of the varying data standards and presentation tools. Compatibility
proves essential for health care (Fawaz, Atkins, & Clare., 2016) since health care organizations
find it challenging to integrate new data with their existing clinical systems.
Multiple health care-related studies have notes on complications with technology adoption
because of a lack of interoperability and integration of the traditional EHRs or health care
information systems (Miller, 2012; Sharmaa & Sehrawat, 2020; Walker et al., 2021). Another IT
adoption study focused on mobile platform adoption and use of the TOE framework, echoing
Sharmaa's findings noting EHR adoption requires significant investment in IT infrastructure
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(Ngongo et al., 2019). Awa et al. (2017) identify perceived simplicity, perceived compatibility,
and perceived values, with perceived simplicity being critical. Zhu et al. (2004) studied the
effects of technology readiness on adoption in an e-business environment. This study found
positive statistical significance between technology readiness and an organization's performance,
which definition in this study is the consumer adoption of e-business. Following what Sharmaa
and Sehrawat (2020), as well as Ngongo et al. (2019), state, the front-end web functionality
combined with tight back-end integration allowing for smooth bi-direction financial transactions
is critical for creating value and impacting adoption (Zhu et al., 2004). This study further affirms
the impact of the importance of integration on technology adoption.
IV.2

Organization Context
The TOE framework provides details that organizations should consider when adopting

technological innovation, such as receiving and integrating external clinical data. The framework
evaluates organization-related concepts—such as organization readiness, organization leadership
support, and competitive pressure—all attributes proved to impact health care IT adoption
(Ahmadi et al., 2018). Organization context for health care IT adoption offers items that facilitate
or constrain adoption (Ahmadi et al., 2018). Items include:
•

The quantity of internally available resources;

•

The quality, or the dynamic capabilities, of the human resources;

•

The organization hierarchy and their support of the innovation; and

•

The organization size.

Chen (2019) notes that influential characteristics for health care include:
•

Formal organization system development and management programs; and
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•

Organization support for technology training and educational programs.

Organization size significantly influences adoption (Awa et al., 2017; Chen, 2019; Zhu et al.,
2004). Chen (2019) also notes that top-down management support provides a critical variable in
adoption. Top-down management support includes how executives see the technology impacting
the overall organization (Fawaz et al., 2016). Studies indicate an increase in adoption may first
require organization structural changes. Resistance can occur and can be a significant factor in
adoption (Fawaz et al., 2016).
IV.3

Environment Context
The environment context refers to external areas where organizations conduct their

businesses. It also speaks to their abilities to access and utilize resources external to their
environments, such as interaction with the government and other health care providers. Within
the framework, competition proves a significant driver of adoption (Chen, 2019). However,
CMS's MIPS program and the associated payment adjustments become the driving forces in this
context. The government's involvement also can influence adoption (Chen, 2019), but the
government's interaction is not a holistic solution, as the prior literature demonstrates. In health
care specifically, ONC posits to govern by providing standards used by health care
organizations, EHR vendors, and service providers ("Office of National Coordinator for Health
IT," 2018). This governance can impact decisions health care organizations, and providers make
that influence adoption. Other external governance decisions around security and privacy also
heavily influence the health care industry and technology adoption (Fawaz et al., 2016). Health
care organizations and providers must comply and monitor compliance with regulations and
security (Fawaz et al., 2016).
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Other environmental influences include industry and competitive pressures and market
uncertainty (Awa et al., 2017; Chen, 2019). Work by Awa et al. (2017) validates that mimicry of
competitors’ approaches related to technology adoption proves to be a significant predictor of
adoption. Another driver includes externally adopted policies that encourage increased use of
technology and spur organization IT investment (Ngongo et al., 2019). Zhu et al. (2004) confirm
that external regulations are significantly related to creating value for the business.
IV.4

Recent TOE Literature
A review of current literature reveals that studies continue to validate the broad

applicability of the TOE framework (Ahmadi et al., 2018; Ahmed, 2020; Ngongo, Ochola,
Ndegwa, & Katuse, 2019; Sharmaa & Sehrawat, 2020). Several studies continue to use the TOE
framework for alignment with current IT solutions across various disciplines (Ahmed, 2020;
Ngongo et al., 2019; Sharmaa & Sehrawat, 2020). As noted with the wide-ranging value of the
TOE framework, there is a positive association among the three TOE concepts: technology,
organization, and environment. One study based on interviews and literature review (Ahmed,
2020) concluded with considerations for organizations regarding their evaluations of cloud
computing adoption (Ahmed, 2020). Another study using a qualitative interview approach
investigated the slow adoption of mobile health applications in Kenya, aligned with the TOE
framework (Ngongo et al., 2019). All three studies identify complex technology and
organizations’ information technology (IT) expertise as attributes influencing adoption (Ahmed,
2020; Ngongo et al., 2019; Sharmaa & Sehrawat, 2020). The environment factors were
contextual to the study, such as industry participant adoption, as demonstrated by Ngongo et al.
(2019) on studying digital health care technologies adoption by commercial insurance and
governmental plans. Industry knowledge was an environment factor when evaluating cloud
computing for health care (Sharmaa & Sehrawat, 2020). The TOE framework continues to prove
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to be a valuable tool for assessing technology adoption while considering the three conceptual
attributes of technology, organization, and environment.
IV.5

TOE Applied to Health Care IT and EHR Adoption
As mentioned, the ARRA regulations targeted health care organizations to increase the

adoption and utilization of EHRs. In 2015, 96% of the reporting hospitals acquired and
implemented certified EHRs (Henry, 2016). Between 2008 and 2015, adopting basic EHR
functions rose from 9.4% to 84%. Basic functions include collecting patient demographics,
problems, medications, allergy listing, discharge summaries, and viewing pertinent clinical data
such as labs and imaging test results (Henry, 2016). The notably upward adoption of basic EHR
functions confirms and supports claims that EHR usage has moved past acquiring and basic
implementation. Additionally, fully embodied EHR adoption is associated with a higher quality
of care (Shih et al., 2011). Thus, I organized the HIT and EHR adoption literature into three
themes:
•

Technology: Use of clinical decision support (Ballard et al., 2007; Shih et al., 2011;
Wright et al., 2012), system integration and design for advanced features configurations
(Alanazi et al., 2020; Deily, Hu et al., 2013; Holmgren et al., 2021; Jha & Adler-Milstein,
2021; Salleh et al., 2021; Shih et al., 2011; Tsai et al., 2020), and technical support
including training (Alanazi et al., 2020; Ballard et al., 2007; Ryan et al., 2013; Tsai et al.,
2020)

•

Organization: Includes leadership engagement, such as organization directives and goals
(Baird et al., 2017; Ballard et al., 2007; Holmgren et al., 2021; Momenipour &
Pennathur, 2019; Tsai et al., 2020), EHR adoption on organization quality (Alammari et
al., 2021; Ballard et al., 2007; Deily et al., 2013; Ryan et al., 2013; Salleh et al., 2021;
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Seblega et al., 2015; Tsai et al., 2020) and EHR adoption on organizational cost (AdlerMilstein et al., 2013; Tsai et al., 2020)
•

Environment: Regulatory requirements with potential increased reimbursements (Baird et
al., 2017; Holmgren et al., 2021; Momenipour & Pennathur, 2019; Ryan et al., 2013;
Shih et al., 2011; Tsai et al., 2020; Wright et al., 2012), collaboratives or network
participation (Baird et al., 2017; Ballard et al., 2007; Ryan et al., 2013), and individual
value, perceptions, and motivators for the use of EHR health care technology (Alanazi et
al., 2020; Baird et al., 2017; Choi, 2020)
The research above reflects outcomes highlighting factors supporting significant, positive

results and any identified barriers preventing the desired outcomes. For example, one 2020
published systematic literature review denotes the positive effects of an EHR implementation
include increased efficiency, communication, and accessibility (Tsai et al., 2020). Alternately,
common barriers include inadequate training, insufficient technical support, and a lack of
technological literacy and skills by users (Tsai et al., 2020). The identified barriers repeatedly
appear in multiple systematic literature reviews (Tsai et al., 2020).

IV.5.1 Technology
Quality-focused studies used technology—specifically the use of alerts or notifications—
as tools to potentially drive EHR adoption (Ballard et al., 2007; Shih et al., 2011; Wright et al.,
2012). These studies employ a physician-driven alerting mechanism to encourage adoptive EHR
usage for managing clinical preventive services or specific conditions. One scenario that focused
on a meaningful use metric of maintaining active and chronic problems on a patient problem list
demonstrated a 41% increase in problem list maintenance, with more than 70% of the updates
made from the alerting mechanism (Wright et al., 2012). Other studies using alerting technology

24

demonstrated significant performance increases; a group of small health care practices in NY
experienced equally distributed population management of clinical monitoring for conditions
where alerting had been deployed (Shih et al., 2011). Health Texas Provider Network
documented moving from 68% compliance to 92% compliance in five years using alerting for
clinical preventative services (Ballard et al., 2007).
Prior literature validates the importance of EHR system integration, design, and clinical
data accessibility. Holmgren et al. (2021) empirically supported this distinction; this study's
results offered strategies and practices hospitals can use to drive EHR adoption. Using a survey,
Holmgren et al. (2021) placed hospitals into quartiles benchmarking their EHR adoption
performance with one another. Hospitals in the top quartile for system integration had greater
integration across all technology systems and did not report duplicative data entry. Hospitals in
the top quartile scored 12 points higher in EHR adoption than hospitals in the subsequent
quartiles (Holmgren et al., 2021). More specifically, system integration reduced duplicate data
entry, allowing for greater efficiencies and even reduced or repurposed staff (Ballard et al., 2007;
Holmgren et al., 2021). One organization activated clinical preventative services following a
system upgrade; more than half of the research participants increased documentation, thus
increasing monitoring of clinical details, including blood pressure control for hypertension,
patient's A1C for diabetes, or breast cancer screening (Shih et al., 2011). A fully integrated
system designed to support efficient clinical workflows and discrete clinical data documentation
increases electronic patient data and empirically proves to drive EHR adoption and improve
clinicians’ performances (Baird et al., 2017; Ballard et al., 2007; Holmgren et al., 2021; Salleh et
al., 2021). As a result, increased knowledge creates a more informed clinician, allowing for
better decision-making and performance results (Salleh et al., 2021). However, organizations
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must be cautious to ensure that the system design does not create inefficient data entry to meet
documentation or regulatory goals (Momenipour & Pennathur, 2019). Other studies denote
health care clinicians’ perceived usability based on systems designed as barriers to adoption
(Alanazi et al., 2020), which aligns with Momenipour & Pennathur's study (2019) and their
studies’ caution to ensure system design does not create ineffencies.
Technology and technology adoption also enable EHR data accessibility, data quality,
and data accuracy. Each of these is notable in many studies as benefits of EHR adoption (Baird
et al., 2017; Deily, Hu et al., 2013; Holmgren et al., 2021; Salleh et al., 2021; Tsai et al., 2020).
Data accessibility includes the ability to access information on time and the ability to have
multiple users accessing the data simultaneously (Tsai et al., 2020). Another study echoed the
importance of data accessibility: the clinicians’ abilities to access data documented by health
care peers in the non-hospital care settings proved to reduce complications and adverse outcomes
for patients in other care settings, such as hospitals or ancillary services (Deily, Hu et al., 2013).
EHR adoption also improves data quality and accuracy. Positive benefits that encourage
technology adoption included clinical documentation entries in a consistent and standardized
format (Baird et al., 2017; Deily, Hu et al., 2013; Tsai et al., 2020) and fulfilling regulatory and
health care accreditation requirements. Salleh et al. (2021) completed a quantitative study
evaluating performance indicators in three government hospitals. Knowledge quality, which
relates to using a standardized data structure, fulfills documentation guidelines and requirements.
One study, however, revealed negative results noting that clinicians spend more time completing
clinical documentation than caring for patients (Momenipour & Pennathur, 2019). Literature also
indicated that while EHR data is present and accessible, providers report difficulty finding
pertinent clinical data like notes and lab results (Tsai et al., 2020). Also, complete and
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comprehensive data is essential for adoption; as literature notes, a lack of complete and
comprehensive information is a barrier to EHR adoption (Baird et al., 2017; Holmgren et al.,
2021; Salleh et al., 2021; Tsai et al., 2020). A common theme noted that free text in EHRs
proves to be a data quality barrier (Baird et al., 2017; Salleh et al., 2021; Tsai et al., 2020).
Empirical evidence validates the positive impacts of technology support and training on
EHR adoption (Alanazi et al., 2020; Baird et al., 2017; Ballard et al., 2007; Ryan et al., 2013;
Tsai et al., 2020). Millions of dollars have been and are available to assist with EHR adoption.
For example, in 2009, ARRA allotted $643 million for a Health care IT Extension program to aid
smaller health care providers with use (Ryan et al., 2013). In one study, a regional extension
center identified that high-quality EHR use came from nine months of utilization and continuous
technical support, including onsite visits (Ryan et al., 2013). Groups without onsite visits did not
yield improved adoption rates until after 24 months of usage (Ryan et al., 2013). Additional
literature finds the same outcome, suggesting that long-term, multi-prong support and training
approaches drive adoption and greater utilization of the EHR (Baird et al., 2017; Ryan et al.,
2013; Salleh et al., 2021). While the measurements across studies differ, the concept of technical
support and its impact remains the same. Salleh et al. (2021) evaluated the effects of service
quality on providers’ performances. The frequency of technical assistance—which includes
efficient follow-up activities, fully resolved problems, and subsequent follow-up calls to validate
complete user satisfaction—is significant in improving clinician performance and productivity.
Small health care practices, which successfully increased the use of the EHR's clinical
preventative services, attribute success to ongoing technical support that includes quality
improvement, technical coaching, performance feedback, and advanced EHR feature training
(Shih et al., 2011). Baird et al. (2017) engaged reflective learning to evaluate technology
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assimilation in health care practices; this study's participants demonstrated increased EHR usage
and further adoption. Adoption attribution is to the grant-funded scenario that allowed EHR
experts to facilitate workshops and serve as consultants for evaluating problems, EHR
optimization, and subsequent onsite follow-up sessions to evaluate workflow or EHR utilization
adjustments (Baird et al., 2017). A health care clinicians' literacy level influences their
perceptions of EHR training, support, and education; this training, support, and education
perception can be barriers to adoption (Alanazi et al., 2020).

IV.5.2 Organization
Prior literature outlines how organizational leadership engagement impacts EHR
adoption (Baird et al., 2017; Ballard et al., 2007; Holmgren et al., 2021; Momenipour &
Pennathur, 2019; Tsai et al., 2020). Holmgren et al. (2021) studied the impacts of organization
practices on EHR adoption. Organizations in the top tier for adopting demonstrated engaged
leadership, including full ongoing participation of hospital boards in EHR optimization (Ballard
et al., 2007; Holmgren et al., 2021). Hospital board members and senior organizational
leadership play an essential role as participants for EHR optimization with the larger
organization's strategic goals or federal regulations (Holmgren et al., 2021). Secondly,
organizations in the top tier included their boards and top leadership in planning corporate efforts
to implement and optimize the EHR (Holmgren et al., 2021). They used organization campaigns
to share quality and cost reduction plans aligned with organizations’ strategies and included EHR
optimization (Holmgren et al., 2021). There is mention of organization campaign utilization in
several studies, and senior leaders set the initiatives in motion verbally echoing the campaigns
(Baird et al., 2017; Ballard et al., 2007).
Two examples of leadership engagement successes include:

28

•

A multi-provider network designed to increase compliance with clinical preventive
studies and use a network-wide ambulatory process improvement initiative with
leadership champions to disseminate best practices (Ballard et al., 2007) and;

•

Individual clinical leaders desired to increase their use of EHRs and clinical efficiencies;
the leaders joined a collaborative group and subsequently, through their leadership,
assimilated EHR usage, including using several advanced features, in their practice
(Baird et al., 2017). These leadership examples were motivated by further compliance
with the federal requirements of meaningful use (Baird et al., 2017; Ballard et al., 2007).

In both instances, the leadership engagement yielded a multi-prong approach to increase
EHR use associated with specific goals (Baird et al., 2017; Ballard et al., 2007). Momenipour
and Pennathur (2019) caution organizations, however, to be thoughtful about the EHR
documentation requirements supporting organization goals and federal requirements as this
leadership directive has empirically proven that clinicians can inadvertently spend more time
charting than caring for patients.
Another literature trend focuses on the adoption of an EHR and its impact on quality.
Several studies emphasize quality as related to the use of the EHR. One study deploys an
empirical survey to assess attributes that influence a provider's performance or quality use of the
EHR (Salleh et al., 2021). Salleh et al.’s (2021) study evaluated:
•

System quality, referring to IT infrastructure and technical support;

•

EHR data quality, referring to ease of use and data availability;

•

Service quality, referring to the vendor and technical partner's support; and
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•

Knowledge quality, referring to how well clinicians convert clinical data in the EHR to
tactics to avoid medical errors, address clinical preventative medicine, or efficiently
diagnose and treat a patient.

Knowledge quality presents the most significant variable in improving the effective use of
EHRs and serving as an indicator of provider performance. Following knowledge quality, system
and record quality predict practical use and performance. Finally, service quality also predicted
performance but was not significantly related to the effective use of EHRs (Salleh et al., 2021).
Knowledge quality is empirically denoted in other studies, too; for example, studies on clinical
preventive services documented improvement in addressing preventative medicine with patients
by presenting the required or recommended preventative medicine information in an organized
way, with clinical alerts (Ballard et al., 2007; Shih et al., 2011). Another study, which also adds
emphasis on EHR adoption, exemplified the importance of EHR knowledge quality. Knowledge
quality resulted in providers modifying their workflows to allow data entry of past values and the
new values for comparison and reconciliation (Baird et al., 2017). Prior literature also notes that
using comprehensive, system based, integrated EHR's also validated a higher quality of care,
including reducing readmissions and decreased adverse outcomes, such as complications (Deily,
Hu et al., 2013; Tsai et al., 2020). Another study notes that EHR implementation does not
necessarily translate into high-quality care, but combined time and continued technical support
and education produce high-quality results (Ryan et al., 2013). This finding aligns with a
retrospective study by Alammari et al. (2021). Alammari et al.’s study evaluated EHR
capabilities, such as providers’ ability to maintain an active problem list and viewing lab results
for four screening-oriented quality measures. The measures were tobacco use, blood pressure
screening, obesity screening, and obesity education (Alammari et al., 2021). The results included

30

a significant finding for blood pressure screening, obesity screening, and obesity education, but
not a significant correlation between the EHR capabilities and tobacco screening (Alammari et
al., 2021). Finally, a comprehensive data analysis focused on the impact of EHRs on mortality
for many clinical conditions identified mixed results compared to prior literature (Seblega et al.,
2015). Only one infection, pneumonia, was significantly correlated with the implementation of
clinical IT (Seblega et al., 2015). Seblega et al. (2015) acknowledged that other studies revealed
no correlation between pneumonia mortality and adopting clinical IT (Seblega et al., 2015).
Additional literature articulates EHR adoption on cost. One study compared the per
member per month (PMPM) claims data of four years for 806 clinicians to 18 months post EHR
implementation (Adler-Milstein et al., 2013). These clinicians participated in a collaborative
project. They identified a 3% PMPM cost decrease. The study also revealed a significant
reduction in redundant radiology and lab testing (Adler-Milstein et al., 2013). Tsai et al.'s (2020)
comprehensive systematic literature review found other cost savings, such as reducing
transcription and paper costs (Tsai et al., 2020).

IV.5.3 Environment
Prior literature also discusses the influence of regulatory requirements or the possibility
of increased reimbursement as motivators for expanding adoption of EHR and health care IT
(Baird et al., 2017; Holmgren et al., 2021; Momenipour & Pennathur, 2019; Ryan et al., 2013;
Shih et al., 2011; Tsai et al., 2020; Wright et al., 2012). Regulatory requirements—such as
Meaningful Use and accreditation organizations—included Patient-Centered Medical Home,
actively encouraging EHR design that supports clinical preventative services and use of
advanced features, consequently motivating research and adoption (Baird et al., 2017; Holmgren
et al., 2021; Ryan et al., 2013; Shih et al., 2011). The study conducted by Momenipour and
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Pennathur (2019) was not motivated by regulatory requirements. However, the findings of
Momenipour and Pennathur’s (2019) study suggest organizations should be cautious about
designing the EHR specifically around the regulatory and organization mandatory requirements.
As a result, they may yield undesired outcomes (Momenipour & Pennathur, 2019). Another
study by Wright et al. (2012) was motivated by the meaningful use objective of maintaining the
patients’ problem lists. This meaningful use metric, which had low compliance, was the
motivation behind evaluating the use of alerts to increase compliance (Wright et al., 2012). Of
interest, many of the studies and the study participants include organizations or health care
provider groups who are participating with larger networks or multi-organization collaboratives
(Adler-Milstein et al., 2013; Baird et al., 2017; Ballard et al., 2007; Momenipour & Pennathur,
2019; Ryan et al., 2013).
External or inherent influences shape users’ values, perceptions, and motivation, all of
which influence adopting EHR health care technology (Alanazi et al., 2020; Baird et al., 2017;
Choi, 2020). Choi's (2020) research specifically explored clinicians’ motivations for quality and
efficient computerized physician order entry (CPOE) usage with users’ perceptions of system
benefits as a moderator. The results indicate that doctors' and nurses' perceptions of EHR system
benefits mediate their motivation for efficiency on their CPOE usage. In contrast, when
evaluating quality and its impact on CPOE usage, system benefits perception only mediates for
nurses (Choi, 2020). The study concludes that doctors perceive high-quality care from their
training and implicit knowledge versus an EHR. Using a standardized workflow derived from
EHRs limits their ability to personalize patients’ care (Choi, 2020). Similarly, Baird et al.'s
(2017) research findings support literature on reflective learning, noting that values play a part in
assimilation. However, a distinction of this study denoted that reflective learning, in conjunction
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with the technology user's discounts, may or may not change behavior (Baird et al., 2017). In
certain instances, such as maintaining efficiency, the values confirmed the behavior, and no
behavior modification occurred in conjunction with reflective learning (Baird et al., 2017).
Finally, Alanazi et al. (2020) conducted a systematic literature review that echoed the findings of
both Baird et al. (2017) and Choi (2020). The premise for the research is how health care users'
perceptions influence EHR adoption. Like Choi's (2020) research, Alanazi et al.'s (2020) study
denoted the influence of systems benefits on health care providers' perceptions, as well as the
impact of challenges and risks and personal factors, like those concluded by Choi with regards to
the health care clinicians' training related to their motivation for quality. The health care
clinicians' perceived benefits lead to an increased usage of the EHR (Alanazi et al., 2020). Like
Baird et al. (2017), the identified negative perceptions include concerns over workload increases
or inefficiencies, thus making them less likely to pursue adoption (Alanazi et al., 2020).
Additionally, like Baird et al. (2017), health care perceptions are influenced by individuals or
past experiences that impact EHR adoption (Alanazi et al., 2020).
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V
V.1

RESEARCH METHODOLOGY

Case Study Design
This study uses a case study from a single institution looking to improve HIE adoption of

reconciling and integrating external clinical data to their EHRs. The single-institution case study
is appropriate for this research. It allows for evaluating a common case, defined by Yin (2017) as
'capturing the circumstances and conditions of an everyday situation.' Moreover, this research
appropriately addresses a how question (i.e., How can a health care organization accomplish
reconciliation and integration of external clinical data into the EHR to benefit the organization
and its patients?) relates to a current phenomenon in a "real-world context" (Yin, 2017).
Additionally, this study leverages past theoretical propositions (Yin, 2017) to identify and
expand on previous literature's health care IT adoption generalizations as related to the
phenomenon of reconciling and integrating external clinical data. Tornatzky and Fleischer's
(1990) TOE framework for IT adoption channeled this case study's data collection and analysis
using the three concepts: technology, organization, and environment. Finally, this study uses
literature-based TOE concepts that influence adoption to evaluate reconciling and integrating
electronic external data into EHRs.
V.2

Case Setting
Grady Memorial Hospital serves as a non-profit safety-net hospital in Atlanta that serves

residents of Fulton and surrounding counties in Georgia. Since Grady first opened in 1892, they
have continually progressed to meet developing medical needs with industry advancements. In the
1890s, that meant providing the same quality of care for the rich and poor, regardless of ethnic
background. Today, Grady holds the honor of performing the first open-heart surgery in the 1920s,
creating the first dedicated stroke center to remove blood clots from stroke victims' brains while
operating one of the nation's best trauma centers. Grady's medical staff—who are employed by
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Grady and on the faculty and residents of Emory and Morehouse medical schools—provide Grady
patients with unparalleled care in specialties like burn care, cancer, cardiology, neurology, and
others, as well as the more routine, like family medicine and senior care. Grady Hospital serves
patients through one full-service hospital and several off-hospital campus facilities.
In October 2010, Grady implemented a robust EHR, including adopting and implementing
the standard tools for electronic external clinical data exchange. Between 2012 and 2016, Grady
established interoperability with three HIE electronic connections, allowing for external clinical
data exchange. Figure 2 shows Grady's interoperability timeline. Grady's medical providers'
workflow, or process, of integrating external data to the chart involves three basic steps:
Accessing external clinical data, viewing external clinical data, and integrating external clinical
data. In one scenario, providers receive external clinical data by way of presentation or a push. In
another scenario, the provider desires or pulls the external clinical data before continuing care
and treatment plan design. Regardless of how they access external clinical data, Grady's
providers then determine if they will view the external clinical data and afterward reconcile and
integrate it into the patient's electronic chart.

V.2.1 Accessing the External Clinical Data
At Grady, providers access external clinical data via four primary data sources:
•

Care Everywhere (CE): Allows HIE amongst external providers who use Epic's EHR;
Grady also uses Epic's EHR

•

Georgia Health Information Network (GaHIN): A Georgia state based HIE partner that
allows secure electronic exchange of clinical data with other participating hospitals

•

Direct connection between Grady and Emory: This partnership allows secure electronic
clinical data exchange between two major health care providers serving Atlanta, GA, and
surrounding counties
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•

Non-electronic clinical data: Data not available via electronic means. Typically, medical
providers request access to external data using a paper form and await the data via fax

The first three sources receive external clinical data via interoperability with Epic, Grady
patients' EHR. The providers frequently use all four data sources to pull external clinical data.
The current workflow, or process, for pulling external clinical data is:
1. Providers must access a specific area of the EHR.
2. Next, providers select "Care Everywhere," the external data source.
3. Then, the provider must choose each external facility.
4. The provider clicks "query" to launch the search and wait for results.
5. Providers must select the external data to view.

V.2.2 Viewing the External Clinical Data
Regardless of whether providers received data from a push or pull, the external clinical
data appears to clinicians in the form of Continuity of Care Document (CCD) or the respective
area of the EHR, such as the medication, allergy, or problem list areas. The CCD offers a generic
term for the standard set of rich data templates representing various sections of exchanged
patients' summary records (interoperability exchange) (International, 2021). The CCDs aim to
improve communications between health care providers. CCDs are sent from one provider's
EHR to another to notify the next care providers of pertinent details about patients' health. The
CCD provides the industry-standard format for organizations seeking to meet the MIPS
requirements (International, 2021). The providers start their external clinical data view with the
CCD document, the broadest data source.
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V.2.3 Reconciling and Integrating External Clinical Data into the EHR
Providers compare and reconcile external clinical data to patients' current EHR data (i.e.,
medications, allergies, and problem list), including resolving any identified discrepancies
between the two clinical data sources.
Providers must ascertain if the external clinical data is part of patients' past medical
history or the current active medical chart. Finally, providers integrate external data into the
EHR, allowing for one list.
The display of the interoperability timeline for Grady is in Figure 2:

10/31/2010
Grady launches Epic EHR
CCD Standard Adopted
by HITECH ACT of 2009

1/1/2011
10/1/2010

10/1/2012
Grady launches
Care Everywhere

1/1/2012

6/1/2013
Grady launches
GaHIN

1/1/2013

1/1/2014

6/1/2016
Grady launches Emory Direct Connection

1/1/2015

1/1/2016

1/1/2017

12/31/2017
MIPS Reporting for 2017

1/1/2018

1/1/2019 - 12/31/2020
Reconciliation and Integration of External
Clinical Data Metric Introduced
Adoption is low on 12/31/2020

1/1/2019

1/1/2020

Figure 2: Grady Interoperability Timeline
V.3

Data Collection and Analysis
Case studies rely on multiple sources of evidence to gain a widespread appreciation for the

real-world context shaping the phenomenon (Yin, 2017). Therefore, the data collection
consisted of analyzing the current organization performance for reconciling and integrating
external clinical data into the EHR and 13 semi-structured individual video interviews. The
analysis included Grady provider-specific MIPS performance data for the calendar year 2020.
The interviews include four job roles: including clinical providers, executive vice president and
chief ambulatory medicine, interoperability, and MIPS IT analyst, and registered nurse (RN)
practice administrators.

1/1/2021
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V.3.1 Performance Analysis
To understand the organization's 2020 PI performance and ways to improve adoption
with the HIE metric, I analyzed the organization's provider-specific 2020 MIPS performance
data. The analysis included a deep dive into twelve months of data, ranging from January 1,
2020, to December 31, 2020. The data included the clinical provider, clinical provider licensure,
clinic or hospital location, clinical provider's specialty, and provider's MIPS performance on
reconciling the external clinical data (medications, allergies, or problems). There were 1,677
records in the 2020 data, organized by the clinical provider. Of the 1,677 records, 988 included
providers who did not qualify for reporting on the HIE objective as their volume of Medicare
patients or external referral volume was below the threshold (Services, 2020b). Therefore, the
records used for analysis excluded the non-qualified records. The remaining 689 records were
loaded into the IBM SPSS Statistics tool to perform statistical analysis. Analyzing the current
performance allowed me to understand the 50% or greater providers in reconciling and
integrating external clinical data, which guided recruiting for video interviews. Lastly, the
analysis provided credibility. I could speak to the organization trends, such as if one provider's
specialty is performing better than the other is or if one clinic location is more successful with
their providers reconciling and integrating external clinical data. Specifically, this allowed me to
understand, at a granular level, which providers were successful in 2020 with integrating external
clinical and which providers were not.

V.3.2 Video Interviews
I completed WebEx video interviews for 13 current Grady personnel and two dual
participant interviews for four Grady personnel. The completion of interviews occurred between
February and March 2021. The scheduled interview time was one hour each; three interviews
went over the hour by approximately 10 minutes, while the others were between 45 and 60
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minutes. There was no compensation for participation. The potential interview participants
received an email from me explaining the research and requesting their voluntary participation.
Interview participant recruitment and the selection included five providers with 50% or more
significance for their performance score in reconciliation and integration of external clinical data,
seven providers less than 50% for the same metric, two RN practice administrators, three IT
personnel, and one executive vice president and chief ambulatory medicine. All selected
interviewees offered insights into technology, organization, and environment concepts for
reconciling and integrating external clinical data.
Providers remain responsible for reconciling and integrating tasks. Obtaining their voice,
in this study, offers hands-on knowledge positive features, opportunities, and problems.
Additionally, they can advise on the features most needed to reconcile and integrate external
clinical data successfully. The two RN practice administrators remain responsible for overall
clinic operations, including executing the clinic vision, direction, and financial outcomes, and
ensuring optimal patient relations. Both practice administrators are clinical by trade, having also
previously served as RNs. Thus, they have understood patient care and treatment and the
responsibility of running a business, balancing regulatory requirements with practical business
operations, and obtaining maximum financial reimbursement. Their licensed RN practice
administrators' lens allows a view into operational aspects of reconciling and integrating external
clinical data. The IT personnel's responsibilities include ensuring successful interoperability and
EHR configuration that supports the provider-approved end-user interface. The IT interviewees
provided in-depth insight into requirements, challenges of technology engineering and structures,
and governing designs to help all EHR users and presentation of external clinical data.
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Finally, the EVP and Chief Ambulatory Medicine holds responsibility for patient
outcomes, patient relations, compliance with government regulations, and financials. This
interviewee offers knowledge of general providers' feedback regarding all benefits, workflow
success, and challenges related to using external clinical data and reconciling and integrating
external clinical data. Information about the interviewees is in Table 5 (below). The ID codes of
each interviewee are as follows: PR = Provider, IT = IT Analyst, RNPA = Registered Nurse
Practice Administrator, and EVPMD = Executive Vice President and Chief Ambulatory Officer.
The 'High Group' refers to those interviewed who reconciled and integrated 50% or greater in
2020. In comparison, those reconciling less than 50% are the 'low group.' The number following
the code is incremental, and the _H indicates providers in the high group, whereas providers in
the low group have _L.
Table 5: Interviewee Profiles
ID
PR1_H
PR2_H
PR3_H
PR4_H
PR5_H
PR6_L
PR7_L
PR8_L
PR9_L
PR10_L

Licensure Role
MD
Clinical
Provider
MD
Clinical
Provider
MD
Clinical
Provider
MD
Clinical
Provider
MD
Clinical
Provider
MD
Clinical
Provider
MD
Clinical
Provider
MD
Clinical
Provider
MD
Clinical
Provider
MD
Clinical
Provider

Department
Anticoagulation

Specialty
Internal
Medicine
Primary Care
Internal
(Purple Pod)
Medicine
Infection Disease
Internal
PrEP
Medicine
Kirkwood Pediatrics Pediatrics

Performance
57.0

Asa Yancey Family
Medicine
GHS Radiation
Oncology
GHS Radiation
Oncology
Orthopedic General

69.5

Primary Care
(Purple Pod)
Primary Care
(Purple Pod)

Family
Medicine
Radiation
Oncology
Radiation
Oncology
Orthopedic
Surgery
Internal
Medicine
Internal
Medicine

52.3
52.7
58.6

4.5
0
10.7
0
17.4
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PR11_L

MD

IT1

N/A

IT2

N/A

IT3

N/A

RNPA1

RN

RNPA2

RN

EVPMD_L MD

Clinical
Provider
Applications
Coordinator:
Interoperability
Applications
Coordinator:
Regulatory
Applications
Coordinator:
Regulatory
Practice
Administrator
Practice
Administrator
EVP, Chief
Ambulatory
Medicine and
Clinical
Provider

GHS Hospitalist

Internal
Medicine
N/A

0

Information
Technology

N/A

N/A

Information
Technology

N/A

N/A

Infection Disease
Ponce
Kirkwood Practice

N/A

N/A

N/A

N/A

Administration and
Primary Care
(Purple Pod)

Internal
Medicine

5.5

Information
Technology

N/A

The semi-structured interviews consisted of an initial set of questions focusing on the
providers' perspectives on reconciling and integrating external clinical data. Yin (2017) defined
three characteristics for the appropriate use of a case study. First, the research question's purpose
must determine how or why a phenomenon happens. Secondly, the researcher does not have
influence over the previous experiences. Finally, the research must be on a current phenomenon
within a real-life context. Using Yin's context for a foundation, the semi-structured interview
questions' design was designed to expose and offer context around the actions taken thus far
(Myers, 2013).
Further, the alignment of the questions is the three themes of the TOE framework:
technology, organization, and environment concepts. In addition, questions adaptation is from two
other studies using the TOE framework focused on IT adoption (Awa et al., 2017; Zhu, 2004).
Taking the lead from Schultze et al.'s (2010) research on practical qualitative approaches for
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Information Systems projects, I used the appreciative interview approach as a guide to drawing
out the best scenarios for adoption during the interviewees. The appreciative interview approach
foundation uses two principles (Schultze, 2010):
•

Human structures always have something to build upon and are valued.

•

With the right lead, the discussion presents positively, allowing the interviewees to
envision a better approach.

The semi-structured appreciative interview approach allowed each interviewee to consider
the possibilities of successfully reconciling and integrating external clinical data. Interviewees
envisioned potential options, drawing from their prior experience and future vision for
reconciling and integrating external clinical data. The interview questionnaire consists of openended questions specifically designed to allow interviewees to think back and then look forward,
so they can re-live past experiences with a positive lens to aspire for the future (Schultze, 2010).
For example, I asked each interviewee about experiences with external data before electronic
exchange. Additionally, I asked each interviewee to describe the perfect scenario and vision for
the future. This powerful approach ensures data gathered from interviewees is rich and
associated with their reflections upon their experiences through a forward-thinking lens
(Schultze, 2010). Table 6 lists the interview questions.
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Table 6: Interview Questions
Concept

Sub-Concept

Technology

Perceived Ease
of Use

Technology

Technology
Readiness

Technology

Interoperability

Technology

Technology
Readiness
Organization Internal
Efficiency
Organization Human
Resources
Organization Technology
Financial
Investments
Organization Top
Management
Support

Questions
1. Describe your initial thoughts on reconciling and
integrating external clinical data.
a. To what extent do you believe we are
successful in completing the reconciling and
integrating external clinical data?
b. What do you think contributes to your
beliefs?
2. Describe any ideas, or opportunities, help drive
adoption. To what extent is the presentation of the
external data for the following viewable in the right
location, at the right time, for reconciling and
integrating external clinical data components?
1. To what extent is existing Epic EHR technology
providing Grady with the ability to meet the
reconciliation and integration goals:
a. Accurate data that can lead to quality care
b. A reduction in redundant testing
c. Efficiency in diagnosing or treating patients
2. To what extent do you believe our relationship with
our vendors (EHR, GAHIN, etc.) is supportive of
technology readiness for reconciling and integrating
external clinical data?
3. To what extent was accessing and use of external
clinical data available before interoperability? To
what extent is interoperability beneficial in meeting
the above goals for reconciling and integrating
external clinical data?
4. Do you have any concerns with interoperability or
integration?
5. How has staff productivity increased, if at all,
because of reconciling and integrating external
clinical data?
6. To what extent does Grady strategically use
organization human resources to support adoptions
for reconciling and integrating external clinical data?
7. To what extent does Grady invest in IT systems that
allow for reconciling and integrating IT data?
8. To what extent do you believe management supports
ensuring you reconcile external clinical data to the
chart successfully?
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Organization Scope of
Business

Environment Regulatory
Environment

Environment Competitive
Advantage
Environment Normative or
Mimetic
Pressure

9. In your opinion, how important is reconciling and
integrating external clinical data for supporting
Grady's:
a. The core business of providing quality patient
care?
b. The mission of becoming a leading academic
medical center?
10. How do the MIPS regulations require providers to
receive, reconcile, and integrate external clinical data
positively or negatively affect patient care? What is
your opinion of the government's involvement in
clinical chart compliance?
11. To what extent do MIPS / PI improve care
coordination?
12. To what extent do you feel the current practice of
reconciling and integrating external clinical data
aligns or mitigates concerns with HIPAA (Health
Insurance Portability and Accountability Act)
security and privacy regulations?
13. To what extent does reconciling external data allow
Grady to have a competitive advantage over other
health care providers?
14. To what extent do you feel that Grady's market
competitors are reconciling external data?
15. To what extent, if at all, do you feel Grady's market
competitors influence Grady's participation in
reconciling and integrating practice?

Each interview participant received a verbal introduction to the research question,
protocol, and a copy of the informed consent (Appendix 4). The study information or results do
not contain names or identifiable data. The summary findings report in a way that does not
represent individuals. Publicly available materials such as EHR vendor interpretation of MIPS
requirements and Grady's past MIPS performance served as supplemental material for interviews
and data analysis. The Institutional Review Board of Georgia State University approved this
study on January 22, 2021 (IRB Number H21263, Reference Number 363004).
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V.4

Data Analysis of Interview Data
Interview data analysis followed Miles, Huberman, and Saldaña’s (Miles et al., 2014)

format of three sequential steps: (1) data condensation, (2) data display, and (3) conclusion
drawing and verification. Data condensation refers to the notion of reviewing various data
sources, including hand-written notes and interview transcripts, and identifying initial common
themes (Miles et al., 2014). The data condensation process assists in synthesizing data to allow
for information that will enhance the study to rise up and for the secondary data to become a
lower priority; in addition, data is organized in such a way that ultimate conclusions can be
determined and verified (Miles et al., 2014). During the interview process, I took notes via the
computer in a OneNote denoting the highlights and had the video recordings professionally
transcribed to ensure proper data collection. Using the notes, analysis data, and transcription
insights, I summarized the first level themes: barriers, constraints, benefits, and opportunities to
reconcile and integrate external clinical data. Data display refers to the second step of data
analysis, which includes compressing the information in a way that allows researchers to
organize the data for quick viewing, thus allowing the researcher to see the theme, draw
reasonable conclusions, or move to the next level of deeper analysis (Miles et al., 2014). In my
second level of data, I organized the grouped constraints, benefits, and opportunities data in
logical grouping around the theoretical TOE framework. This grouping allowed for
understanding the opportunities, benefits, and constraints associated with health care IT adoption
in the technology concept, organization concept, and concluding with the environment concept.
The last step in the data analysis sequence includes conclusion drawing and verification. This
final step identifies patterns, themes, or causal flows (Miles et al., 2014). The qualitative
researcher completes the sequence by verifying the results as the last step of the data analysis
process (Miles et al., 2014). In this study, I completed the conclusion step with an open mind and
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reviewed the data themes several times for verification. The process theme emerged, noting how
users first elected to access, view, and reconcile and integrate external clinical data.
The themes and subsequent data categorizations consider a theoretical lens and the
workflow processes related to reconciling and integrating external clinical data. Further analysis
from this qualitative study occurred using NVIVO 12 for Windows. I began the analysis using an
open coding, exploratory approach. This analysis approach involved reviewing the text and then
assigning concise code that names and identifies the initial concepts from the data (Myers, 2013).
This initial activity yielded a total of 51 initial concepts, referred to and stored as nodes in
NVIVO. The initial open coding identified reasonable concepts aligned with the constraints,
benefits, and opportunities of technological, organizational, and environmental concepts, thus
confirming the TOE framework a valuable tool for this research. This approach allowed the
concepts to emerge from the data.
Secondly, as denoted by Miles et al. ( 2014), the codes were compressed and organized to
establish conclusions and action from the data. The second level coding allowed for the
evaluation of similarities and differences within the data and further created grouping summaries
of emerging categorization of themes (Myers, 2013). The established pieces aligned with
Tornatzky and Fleischer’s (1990) TOE framework using the technological, organizational, and
environmental dimensions. The themes appear in future research for comparing case studies
(Miles et al., 2014). This adopted approach from Kvasny & Keil (2006) includes research in
which Bourdieu’s theory guides interpret data. Second-level coding yielded 31 total NVIVO
nodes.
Finally, I drew inferences and completed code validation by a final round of “noting
patterns, explanations, causal flows, and propositions,” as Miles et al. (2014) explained. The
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final round of coding allowed a combination of themes that emerged, resulting in 27 distinct
nodes. The coding scheme, used in NVIVO software, is below in Table 7.
Table 7: NVIVO Coding Scheme and Descriptions
Theme

Concept

Sub-Concept and
Reference Count
from Interview
Transcriptions

Definition

Technology

Accessing the
External
Clinical Data

External Data
Sources
Ref Count = 120
Overall Benefits
Ref Count = 3

Technology impact on accessing
external clinical data

Viewing the
External
Clinical Data

Timely and Accurate
Data Count = 28
Overall Benefits
Ref Count = 3

Integrating
External
Clinical Data

Data Presentation
Ref Count = 14
Data Mapping
Ref Count = 34
Overall Benefits
Ref Count = 3

Organization

Accessing
External
Clinical Data

Viewing the
External
Clinical Data

Workflow before
Electronic Clinical
Data
Ref Count = 118
Accessing Missing
External Electronic
Clinical Data WorkAround Tactics
Ref Count = 8
Education and
Organization
Knowledge of
External Data
Sources
Ref Count = 13

Participant’s view on overall benefits
of reconciling and integrating
external clinical data
Impact of timely and accurate data on
integrating external clinical data
Participant’s view on overall benefits
of reconciling and integrating
external clinical data
Technology presentations of external
clinical data and impact on
integrating external clinical data
Technology standards and impact on
integrating external clinical data
Participant’s view on overall benefits
of reconciling and integrating
external clinical data
Processes before external clinical
data were available electronically or
via interoperability
External Organizations not using
existing technologies or technologies
do not allow for proper electronic
exchange
Impact of organization education on
viewing external clinical data
Processes before external clinical
data were available electronically or
via interoperability
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Theme

Concept

Integrating
External
Clinical Data

Environment

Accessing
External
Clinical Data
Viewing
External
Clinical Data
Integrating
External
Clinical Data

Sub-Concept and
Reference Count
from Interview
Transcriptions

Definition

Benefits in
Reviewing External
Clinical Data:
Reduction in
Duplicate Testing
Ref Count = 15
Professional
Obligation & Patient
Complexity
Ref Count = 5
Multi-Disciplinary
Communication
Ref Count = 3
Missing External
Clinical Data
Ref Count = 8
CCD: Lacking
Pertinent Data
Ref Count = 5
21st Century Cures
Act
Ref Count = 15

External Organizations not using
existing technologies or technologies
do not allow for proper electronic
exchange

Provider’s Time
Ref Count = 31
Participant
Technology
Identified
Opportunities
Opportunities

Organization
Opportunities

Artificial Intelligence
or Computer
Intelligence
Ref Count 373
Reducing Data
Duplicates with
Technology
Ref Count = 421
Data Presentation
and EHR Usability
Ref Count = 48
Provider’s Time
Ref Count = 405
Use of Human
Resources
Ref Count = 33

Opinions on why clinicians reconcile
and integrate patient care
Participants’ views on overall
benefits of reconciling and
integrating external clinical data
External Organizations not using
existing technologies
CCD standards and impact on
integrating external clinical data
Participants respond to government
regulations requiring them to
reconcile and integrate external
clinical data
Opinions on the time required to
integrate external clinical data
Optimal solution for assisting with
technological advancements

Future technological advancements
allow for ease of assessing and
dealing with duplicates in a timeefficient manner
Technology presentations of external
clinical data and impact on
integrating external clinical data
Opinions on the time required to
integrate external clinical data
Ensure all staff use their full licensure
as allowed to provide workflow
efficiencies
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Theme

Concept

Environment
Opportunities

Sub-Concept and
Reference Count
from Interview
Transcriptions

Definition

Organization
Priorities and Goal
Alignment
Ref Count = 136
Organization
Investment in
Technology
Ref Count = 23
National EHR
Ref Count = 374

Organization goals and priorities
need to align with MIPS Objectives
and Measures
The organization should invest in
technology solutions, such as the
ability to exchange data images

Several providers believe a national
EHR would benefit them and their
patients
Technical Standards Further definition needed for
for CCD and Clinical technology standards to promote a
Data Exchange
positive impact on integrating
Ref Count = 20
external clinical data
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VI RESULTS
VI.1

Data Analysis of Grady's Annual MIPS Performance Data
The results from the annual MIPS data allow for the analysis of 689 provider-specific

records. I loaded results into the IBM SPSS Statistics tool to perform statistical analysis. The
records included a mean statistic for the percentage of external records reconciled and integrated
13.248% (minimum score is 0% and the maximum score is 100%). The standard deviation is
15.9294. The results indicate positive skewness (2.963), suggesting that we cannot assume a
normal distribution—the scores cluster to the left, which proposes more records with lower
values. Therefore, since we are not assuming a normal distribution, the remainder of the analysis
includes non-parametric tests (Pallant, 2016).
For further evaluation, I grouped the providers into three licensure types: Provider (MD,
D.O., DMD, DPM, etc.); Mid-Level (N.P., DNP, PA, CNM, etc.); and Clinical Support
(PharmD, LCSW, R.D., etc.). A Kruskal-Wallis test reveals no statistically significant difference
(Asymptotic Sig. = .225) in external records reconciled and integrated when analyzed using the
independent variable of license types. The provider group shows the highest median (11.600),
clinical support has the second (11.550), and the mid-level clinicians have the lowest median
(9.200).
I also analyzed the records by medical specialty. The Kruskal-Wallis test reveals a
statistically significant difference (Asymptotic Sig. = .000) for those who reconciled and
integrated external clinical data across medical specialties. To ascertain which medical specialty
groups are statistically significant from the others, I ran the Mann-Whitney U tests between the
two groups. I divided providers' specialty comparisons into two groups: one comparison for all
primary care specialties, such as general medicine, family practice, and internal medicine; and
the second grouping for all medical specialists, such as Gastroenterologist, Pulmonary,
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Endocrinology, etc. The results reveal a statistically significant difference in reconciling and
integrating external data between the primary care and specialty groups, noting a higher median
score for primary care, with specialty care recording a median score of 9.7. Using the Cohen
criteria, the results reveal a median effect size (.30 = -7.8/square root of N (689) or 26.25)
(Pallant, 2016). Table 8 below summarizes the findings from the 2020 MIPS performance data.
Table 8: Data Attributes and the Analysis Learnings
Variable

Analysis Description

Provider 1. Statistically Significant Variance by Licensure
Licensure 2. Which licensure has the highest compliance rate
with the metric?
3. Which licensure has the lowest compliance rate
with the metric?
Medical
Specialty

VI.2

1. Statistically Significant Variance by Medical
Specialty
2. Which group, primary care or specialty, has the
highest compliance rate with the metric?
3. Which group, primary care or specialty, has the
lowest compliance rate with the metric?

Outcome
1. No: Asymptotic Sig. =
.225
2. Provider Group: Highest
Median Score 11.60
3. Mid-Level Provider
Group: Lowest 9.20
1. Yes: Asymptotic Sig. =
.000
2. Primary Care Group:
Highest Median Score
16.6
3. Specialty Care Group:
Lower Median Score 9.7

Interview Results
Analyzing interview data revealed three primary factors that influence providers' decisions

to reconcile and integrate external clinical data into EHRs. These factors coincide with the TOE
framework dimensions of Technology, Organization, and Environment (DePietro, 1990); thus,
the results organization aligns with the framework. Additionally, references to individual
quotations use the assigned I.D., as outlined in interviewee profiles in Table 4. As a reminder,
providers in the high group have an _H appended to their I.D., whereas providers in the low
group have _L.
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VI.3

Technology

VI.3.1 Accessing External Clinical Data
As noted in the case setting, the organization uses four primary external data sources to
allow providers access to external clinical data. Many interview participants speak to their
successes in obtaining data from various external clinical data sources used at Grady. The
sources are CE, GaHIN, Emory Direct Connection, and non-electronic data sources.
VI.3.1.1 C.E.
In C.E. references, providers acknowledge that this tool performs as expected to allow
access to external clinical data. The consensus from most interview participants shows that C.E.
will enable clinicians to view documents and reconcile and integrate into the EHR medications,
problems, and allergies. One participant concurred, stating that while C.E. works very well,
others do not work at all (EVPMD_L). Other participants in the high group agreed that C.E. is a
great tool:
"And maybe Care Everywhere's become better, or maybe I've become more
knowledgeable, but over time it's been a lot easier to navigate, and I felt like I could get
most of the information I need from Care Everywhere." (PR3_H)
Despite accolades for C.E., several participants also spoke to its deficiencies, such as access to
diagnostic images and access CCD from sources external to Epic EHR.
"I mean, Care Everywhere is great. It's better than any opportunity we've had in the past.
It's not perfect because obviously, it's only from the Epic sites. I can get the Wellstar data
that I need when they show up at Wellstar. But it's just not user-friendly. I can't pull
images off that. I can't incorporate that if I choose into my own EHR." (PR8_L)
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VI.3.1.2 GaHIN
Respondents question if this source adds value because GaHIN is considered unreliable
and not helpful. All interview participants shared the same general below details about their
experiences with GaHIN:
GaHIN is definitively important [to providers], but practically, I'm not getting that
benefit." (PR4_H)
"GaHIN…it's like Medicaid claims data. And I can tell, 'Oh, this person's seeing this type
of provider, this type of specialist at AMC pre-migration,' or they saw this private
practice community-based provider for—it's rare that I get, again, robust clinical data
from there." (PR2_H)
"And it's interesting because the Georgia Health Network is supposed to be helpful. It
does pop up, but it pops up with nothing useful. It pops up with just a face sheet, but it
doesn't pop up with clinical notes. It doesn't pop up with a full medication list, a problem
lists, a study laboratory data, it just pops up with a face sheet from what I could find so
far." (PR1_H)
VI.3.1.3 Emory
An R.N. Practice Administrator concurred with provider interview participants by noting
that Emory offers one of the most significant challenges. Participants considered this data source
unreliable and not helpful.
"But that is—remains one of the biggest challenges for us, especially given that our
faculty are all in Emory. And so, we tend to utilize a lot of Emory facilities and services.
And yet, we can't see kind of what's being done." (RNPA2)
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"And I think it still feels like a black hole when it comes to Emory DeKalb Medical.
When somebody says they went to Emory, I get a feeling of dread because I'm like, I
don't know how to get that data." (PR3_H)
Grady's interoperability with Emory is a direct connection, thus not leveraging a third-party data
source such as C.E. or GaHIN. Participants spoke about this tool specifically regarding patient
matching. For providers to access external clinical data, the technology must match Grady's
patient identifiers to Emory's.
"And yeah, I just—for the Emory engine, I usually strike out with patient matching—
demographic data matching." (PR2_H)
VI.3.1.4 Non-Electronic Access to External Clinical Data (Missing Interoperability)
Other external clinical data, such as public health data from Grady's service area counties,
requires obtaining external clinical data. Interoperability is not yet available with these health
care service providers. Providers must fax requests to the external sources and await the fax
results, which one participant referred to as "having it come back at some point in time,
eventually." One provider spoke to the data as "Fifty pages of things to review, and it is mixed
and ineffective at best." One participant in the high group talked about the importance of
receiving paper records. The situation involved a patient receiving anticoagulation medication
therapy (Medication for blood thinning) for a blood clot. The external clinical data, which
provides the clinically relevant data about the blood clot, is essential for treatment, and not
having immediate access poses patient safety concerns.
In another scenario, after a patient visit, providers request access to external clinical data
and receive it after the patients' visit is complete, which often feels intrusive and disruptive to the
provider. Similarly, another provider notes that the delay in receiving external data increases
hospitalizations stay, increasing patient safety risks for inpatients.
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All interview participants acknowledged that interoperability dramatically increased over
the last ten years; however, specific clinical data remains unavailable. While interoperability
advanced, inconsistency of available data remains one of the top concerns. Below is one
provider's comments about the industry's interoperability:
"Yeah, we (referring to vendors) just want people to purchase a license for our EHR, and
we don't care about interoperability, so anyway, I think that at least on the Epic side, I've
seen recognition on the corporate end for the larger benefit to society, right, of being
better citizens in this space." (PR2_H)
VI.3.1.5 Benefits of Accessing External Clinical Data
Before interoperability, external clinical data requests would take days and, in some
cases, weeks to obtain. The interview participants acknowledged the period before
interoperability and how it impacts employees' productivity spent on administrative tasks (as
opposed to patient care), increased cost and patient safety concerns from a lack of information,
or as one provider in the high group described the scenario:
"We were basically making medical decisions with incomplete information or repeating
workup." (PR3_H)

VI.3.2 Viewing External Clinical Data
VI.3.2.1 Timely and Accurate Data
To reconcile and integrate external clinical data, providers must first elect to view the
data. Participants in the high group offered explanations ask why they believe others choose not
to access the external clinical data. They perceive the additional external clinical data as not
always timely or accurate; thus, it does not add value to the purpose of the specific visit or reason
for care.
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"Other than that, it's important for us to know that something happened with you. But
hey, if I'm seeing you today and it happened two years ago, what do I care, right? A lot of
providers say or think: 'Well, do I really need to put in (to the EHR) that her foot was
broken, and she got surgery?' Well, she's walking now. 'She's here for diabetes. What do I
care about her past surgery? And rightly so. Does that add to the care? No, it doesn't, and
not at the end. That's why I think providers will say maybe look at it.' (PR5_H)
Oh, this is data from three years ago. Okay. I don't need to pay attention to that," versus
something that happened two months ago." (PR3_H)
One participant in the high group noted that external clinical data received from a specialist via
C.E. is timely 70% of the time (PR4_H).
VI.3.2.2 Benefits of Viewing External Clinical Data
Most providers acknowledged the importance of viewing external clinical data. The EVP
and Chief of Ambulatory Medicine stated that 90% of diagnosis and treatment planning
efficiency comes from this effort.
"Knowledge of prior diagnosis and problems and tests has hugely improvement ability to
make an efficient diagnosis." (EVPMD_L)

VI.3.3 Integrating External Clinical Data
VI.3.3.1 Data Presentation
Data presentation offered the most referenced attributes for influencing providers'
decisions to integrate external clinical data into EHRs. One provider in the low group speculates
that third-party vendors responsible for the configuration of interoperability build their interface
tools according to their interpretation of the standards, thus allowing for variability in the
providers’ presentation of the external clinical data in their EHR (PR4_H). Another participant in
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the low group commented on the lack of standardization in viewing workflow when asked about
the impact of redundant testing.
"Yeah. I think that (reduction in duplicate testing) would be amazing. I want to say that
it's there. I just feel—I just don't know if we've got to a—as far as part of like a systems
process, you know? Like standardization of—have a look at that. So, I feel like it's there.
We have the ability to do it. I just don't think—because it's the way it's structured within
Epic, it's hard to extract that information." (PR9_L)
VI.3.3.2 Data Mapping
Others report that reconciling is "messy" and requires too many computer clicks to
integrate data. A participant notes that providers see the external data upon opening the chart,
which is not a good time in the workflow of the visit.
"The barrier is the number of clicks required to do a complete reconciliation. Also, for
medications, if it is a medication not in the local EMR database, finding a match is very
time-consuming." (EVPMD_L)
Areas requiring improvement include data mapping and presentation. Interview participants
noted medications reconciliation and reconciliation of patients' problems lists remain essential
for most patients when designing their care and treatment plans. However, participants described
data reconciliation processes as laborious when integrating the external clinical data.
"I think one of the holdups is you might have aspirin at Grady, and it's aspirin at Grady.
At Emory, it's aspirin 81. Somewhere else, it's ASA 81. Somewhere else, it's ASA, TBC,
whatever 81. And so, I don't think a computer could be—I don't know what it takes for a
computer to be smart enough to know that all of those are the same thing, that don't
duplicate the meds. And I think the problem is it's the same thing. There are a million
ICD codes, and then they'll have a problem list generator. You could have four different
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names for the same ICD code or five different names for the same ICD code, and I don't
know that—I think it's going to be hard to reconcile all of that." (PR1_H)
Another example shows that medication specifics—the dose, route, and frequency—do not
transfer and populate the receiving EHR record. Instead, providers must re-enter this data. A
provider in the high group articulated the point about the transference of data.
"Unfortunately, the fields don't all transfer, so that's a limitation. When I'm in a big hurry,
I won't do it because I know that I need to go in and enter the fields. I need to understand
what's the easiest way. If there's aspirin 81 daily, and they say, 'Want to add it?' and I add
it, it then asks me to enter in the 81 daily. I think I can still accept it, but I don't know if
it's capturing it correctly." (PR3_H)
Interview participants from both the high and low groups also shared:
1. PR5_H:
a. Every medication comes in individually.
b. The problem list is long, and providers must reconcile and integrate them all and
ask patients if all the information remains current.
2. PR3_H
a. The information-sharing aspect offers one bucket that I think about, but also it's
then, well, how do you reconcile the data once you receive it, and that remains
messy.
b. It is very difficult to sort out the noise.
3. PR11_L
a. The long document requires scrolling and intense looking to find the needed data.
b. It took almost an hour to determine what took place with one specific patient.
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VI.3.3.3 Benefits of Integrating External Clinical Data
An RNPA stated that integrating external clinical data most certainly helps with goals.
Overall, the consensus remains that technology, its use, and its adoption are making progress, but
the technology still has a way to go before it is perfect. One participant in the high group spoke
to evidence of integration:
"I think there are good features, and I think if some hospitals are on Epic, I can see most
of what I need to see to take good care of the patient. And I've seen patients we discharge,
and they end up at Wellstar, and I see the notes from Wellstar quoting what we just wrote
at Grady. So, I've seen it work both ways. I think that stuff's really good." (PR1_H)
VI.4

Organization

VI.4.1 Accessing External Clinical Data
VI.4.1.1 Workflow Before Electronic External Clinical Data Availability
Before interoperability or Electronic Clinical Data Exchange, interview participants
described similar workflows to the electronic world; they received information (pushed) or
needed information (pulled) to continue treatment for their patients. They told of team members
who were diligent in finding the correct phone number for the external provider. The team
members filled out a form—including capturing patients' signatures—to fax to the external
provider to pursue external data. They stood by the fax machine for hours to wait on relevant
external results, and in some cases, the result was misplaced faxes. (RNPA1) Several participants
said that requests would take days and, in some cases, weeks to receive. All interview
participants acknowledged that this era causes duplicate testing and increased cost and patient
safety concerns from a lack of information. Another interview participant in the high group
spoke to retrieving charts from the hospital basement upon a patient's arrival and sorting through
the multiple volumes of paper charts to try and ascertain pertinent information. (PR1_H)

59

VI.4.1.2 Accessing Missing External Electronic Clinical Data
Interview participants also spoke about their approaches to accessing external clinical
data that is not available electronically via the interoperability sources. Specifically, when the
providers require external clinical data from Emory, they ask colleagues who have access to
Emory's medical records to share the external clinical information verbally or by printing the
external clinical data. Everyone mentioned a recent announcement that Emory Health care would
transition to Epic EHR. The providers agree that things will be better once Emory's Epic EHR
implementation is complete. However, like Emory, other facilities with electronic medical record
data are unavailable to Grady's via Grady's current electronic interoperability sources. External
clinical data from Emory and other facilities like Northside and the Veterans Affairs (V.A.) are
not available.
VI.4.1.3 Benefits of Accessing Electronic Clinical Data to Employee Productivity
Interview participants of both the high and the low groups expressed mixed opinions on
employee productivity with technology. Participants in the high group said productivity depends
on the point of view. Still, many concurred that the most significant benefit of having electronic
data is the time saved to access the external clinical data. The R.N. Practice Administrator
interview participants noted an increase in productivity. Staff time is no longer spent researching
phone numbers or endlessly waiting on the phone or by a fax machine. The below quotations,
one from a high provider and one from a low provider, articulated mixed opinions.
"It's two sides. I mean, I can see it sometimes as causing more overwork for the staff
because now I have this data, I need to follow up on it. I'm responsible for it. I feel
liability. So, I have to ask staff to do other things to follow up on this patient, whether to,
as I said, call the patient, bring the patient in, send a letter, so from that perspective, it's
more work for the whole team from the provider to others, which by itself, now affects
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their productivity on the other tasks that they used to do. So, I can't tell—no, I can't say
that it improves productivity. Actually, it increases the work. Now, when patients show
up, and we can reconcile the data, and we can follow on the data before the patient comes
up, I can see how it will improve the productivity at the time of the visit. So, as I said,
when I go to the patient, I already know what happened. I already know they went to the
emergency room, or they went to the specialist, what the specialists say, what happened.
So that saved me time to try to get that history from the patient. I already know what
medication they got. So even if the patient doesn't know, if he tells, 'I got this pink
medication,' I know exactly what he's talking about. So that would increase the
productivity if you are able, as I said, to reconcile all the data in advance and being able
to follow up on what the data tells you before the patient show up." (PR4_H)
"Because I don't know, it's hard to say. I feel like it can be both ways. I mean, if there are
people that are doing it really well, I mean, I think it can really help—it might not help in
that particular instance, but it might help down the line, take care of patients better.
Right? Because if I know what's happened to the patient outside of other facilities, for
example, through Care Everywhere, I spent time looking through that. I documented,
'Well, when the patient comes back to the clinic or comes back to the hospital again if the
patient does, that information is there, and it's much more easily accessible.' It might help
take care of the patient faster and not have redundancy in the C.T. scans and testing. So, I
can definitely see where if it's done right, it could lead to productivity. But I think at the
time point when you're doing it. I want to say it probably makes you—because of the
time it takes, being less productive." (PR9_L)
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VI.4.2 Viewing External Clinical Data
VI.4.2.1 Education and Organization Knowledge of External Data Sources
I asked all interview participants about their knowledge of Grady's external data sources.
One hundred percent of the interview participants proved knowledgeable of C.E., Epic's
interoperability tool that enables external clinical data exchange. The below list in Table 9
indicates the participant's knowledge of the other tools:
Table 9: Interview Participants Knowledge of External Data Sources
% External Clinical Data
Reconciled and Integrated

C.E.

GaHIN

100%
100%
100%

Direct
Connection with
Emory
80%
40%
0%

Providers ≥ 50% (n = 5)
Providers < 50% (n = 8)
RN Practice Administrators
(n = 2)
Information Technology
(n = 3)

100%

100%

100%

80%
20%
0%

Eight of 18 interviewees were not knowledgeable regarding various external clinical data
sources, except for C.E. One provider in the high group referred to her usage as "clumsy in
navigating" to view external clinical data. Further, she says she has no knowledge of which
hospitals participate in exchanging external clinical data. Several interview participants spoke to
how beneficial education would be, specifically about succinct search techniques, understanding
the participating hospitals, and alternate forms of multidisciplinary education.
"This is interesting because you specifically mentioned GaHIN, which—I mean, I still
think there's a lot of education-- lack of education out there with our community—our
community of providers treating patients. And they're just not aware that GaHIN."
(PR3_H)
"And so, I think that there's not enough education on how we use an electronic medical
record properly. And that doesn't happen in medical school; it doesn't happen when you
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join or onboard, and then it doesn't happen throughout the epic upgrades. Nobody gets
real education. You get a tip sheet. That's it. There you go. Do whatever, right?" (PR5_H)
One of the interview participants in the high group noted that even when external clinical data is
present, many providers do not know that they should view and then integrate the external
clinical data. There is no alert.
VI.4.2.2 Benefits in Viewing External Clinical Data: Reduction in Duplicate Testing
All participants commented on the impact of reconciling and integrating external clinical
data on redundant testing. EVPMD_L estimates that external clinical data assists 75% of the time
in reducing duplicative testing. Participants in the high and low groups commented on the
positive benefits of viewing data on external diagnostic imaging clinical exams.
"The radiology piece is so important in Care Everywhere because they're such expensive
studies that we're doing. So, when I see that an MRI brain was done in the last six months
of somebody with cognitive impairment, I mean, that's saving the patient thousands and
thousands of dollars. Or if I see that somebody's already been evaluated by a surgeon at
an outside facility and I don't have to have a patient go down the rabbit hole trying to get
a surgical appointment, I think that's such a benefit to the patient. So, I just feel like I'm
making more informed decisions." (PR3_H)
"I mean, there have definitely been a few instances where the Care Everywhere reduced
reordering a test. I can think of probably three or four times in which says a lot because
I'm not looking at it for every patient; every time, then it minimizes that. Again, I've also
had some instances where I looked at it, and it wasn't helpful. And that's more related to
those phase sheets upgrades where it's not really giving me access to the clinical note.
And that feels awful, right. Because you're like, 'I know it's there. It's on the tip of my
finger, and I just can't get it.' And so you know you're probably over-ordering in those
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scenarios. It's almost like, 'I wish I just wouldn't have even known you had a visit
someplace else.' Because now I feel compelled to try to figure it out, but I don't have the
time." (PR10_L)
"I think if the data is available, then, yes. Stop. I do think if the electronic data is
available, then yes, it does reduce testing because, for instance, we see somebody who's
already had a C.T. scan of their chest or their abdomen and pelvis, I'm not going to
reorder something like that. So, I think if it is easily available, then absolutely."
(PR11_L)
Unfortunately, RNPA noted that some funding for their patients' care is from a grant, thus
requiring the diagnostic care and treatment to be completed and, consequently, requiring
duplicating testing.

VI.4.3 Integrating External Clinical Data
VI.4.3.1 Professional Obligation
Participants in the high group spoke to the essential step of integrating external data.
Providers in the high group feel it is their professional obligation to do so and hold themselves to
a high standard.
"If I take care of you, I take care of your whole person and not just one subject. And so,
to me, it is really important to see what you have done somewhere else and to find the
problem list. I'll pull in the problem list; I'll pull the vaccination. Because I don't want to
do double things." (PR5_H)
"But I have a hard time when I see something red in Epic. It just makes me nervous and
itchy. I have to go and reconcile it. It has to be green, or it has to be not flashy, I guess,
from the end. But it does help really to make sure I know everything about my patient. I
take ownership of my patients. I don't feel like I did a good job if I see that they went to
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the emergency room and they had other medications prescribed for that. It just makes me
unhappy with my performance, I guess. So, I have to know what happens so I can call my
patient and talk to them about it and find out why they could not call me or come to me
instead of going to the emergency room." (PR4_H)
VI.4.3.2 Patient Complexity
One participant in the high group speculated that patient complexity may contribute to
why peers may not integrate as frequently.
"And in my specialty in pediatrics, the data I'm reconciling may not be as extensive, I
have to admit, as other providers who may have more complex data. That may deter them
from spending all the time to do it, and it could be a factor." (PR4_H)

VI.4.4 Benefits of Integrating External Clinical Data
VI.4.4.1 Multi-Disciplinary Communication
One interview participant commented on the impact of redundant testing but noted a lack
of multidisciplinary communication and standardized processes, which hurts patients.
"Well, there's just a lack of awareness. We should be doing multidisciplinary
communication more, but it should just be so blatantly obvious to them that this was
when their radiation treatment was. It shouldn't be where we manually just put in 50
treatment visits because that's—we know it's going to be something more than 20, but we
don't know if there's 25. It should be exact. We should know if the patient arrived or
didn't and what they got. There should be a place in the record where it's clearly labeled
as radiation oncology treatments because you know you sent them there. You can see it.
There's no doubt because it could lead to—I'm like, 'How do you not know this?' But I
was like, 'Of course, you don't know because you can't really see it the same way I see it.'
There should be no questions when they're [providers] having these discussions about the
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treatment of management, surgeons, seeing someone at operating and all that without any
awareness that, yeah, we radiated that already. To me, that's a big part error on this. And
it's avoidable. I mean, it's not always life-threatening, but it may have impacted them if
they had known that or how they managed it, dealt with it. And at the end, it harms the
patient. That's the worst-case scenario." (PR6_L)
VI.5

Environment

VI.5.1 Accessing External Clinical Data
VI.5.1.1 Unavailable External Clinical Data
The providers expressed concerns over unavailable clinical data or external clinical data
available when they login to EHRs. All interview participants agreed that some health care
providers elect not to participate in electronic clinical data exchange. Alternatively, health care
organizations do not exchange data with external data sources. Several interviewees suggested
reasons, such as low system resources to support EHRs— and that EHRs do not offer electronic
data exchange or health care providers whose records remain on paper. See comments from the
high and low groups below:
"I wish I had the ability to communicate with other systems because low resource
systems might never go to Epic, and I don't know what the prognosis is there and what
percentage are expected to be with Epic. That would also be valuable information."
(PR3_H)
"A lot of them [patients] see these that some of them may even still be on paper, honestly,
but the Care Everywhere can't pull. And, ultimately, yes, it's important to see any prior
hospitalization for acute stuff, but it's also just as important to see when they saw their
PCP and what that conversation was and what their meds were discussed then and all
that. And most primary care offices are not on Care Everywhere. Unless they're affiliated
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with a big—unless they're affiliated with Wellstar realistically or Piedmont, they're not
going to be able to afford Epic, or if they're a [inaudible], they can't get it." (PR11_L)
VI.5.1.2 Patient Consents, Patient Protected Health Information Privacy and Security
When asked about patient consent and possible concerns over patients' privacy and
security related to exchanging electronic clinical data, the interviewed participants expressed
mixed feelings. One I.T. analyst participant noted that all patients consent to exchanging data,
complying with the CMS guidelines when completing their initial Grady paperwork. Yet, those
interviewed acknowledged that most do not read the consent forms and privacy policies when
signing. And the providers reported that patients do not ask questions about the documents and
privacy policy. Thus, patients opt to share their data electronically both internally to the
organization and externally with other providers. One low group provider believes the exchange
aligns with protecting patients and equally considers that this information needs to support
appropriate patient care. Participants in the high provider group explained scenarios where
exchanging external clinical data might be of concern, but all felt access to the data was more
valuable. One provider in the high group shared that, in his opinion, patients' privacy and
security rules restrict providers from properly learning; he stated:
"My own personal opinion is sometimes HIPAA is well-intentioned, but wrong. So, I'll
give you an example. Technically, stringently, if I was looking very, very minutely by
HIPAA, once I've discharged a patient, I am not part of their care team, and I should not
continue to follow their chart. And that's idiotic in my mind. Right? That breeds this lack
of responsibility, lack of growth on the physician's part. I need to know what happened to
that patient. I need to know that they just bounced back to a different hospital, and maybe
there's something I could do in the future to prevent that kind of thing. And I need to
know that—, and it could benefit patients that I follow up and make sure that they came
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to their follow-up appointment and that their primary care physician knew what we were
thinking, and we knew what they're thinking. So, I think sometimes Epic goes too far to
the detriment of patients. And, I don't know the best—so it's past my pay grade to
reconcile that with patient privacy. But I do think sometimes we put too much emphasis
on privacy and autonomy." (PR1_H)

VI.5.2 Viewing External Clinical Data
VI.5.2.1 CCD: Lacking Pertinent Data
As discussed earlier, CCD offers an adopted standard format for the electronic exchange
of clinical summaries. This standard model for data exchange—established by Health Level
Seven International (HL7) and adopted as the U.S. standard—contains specific clinical data
specifications. Each EHR vendor interprets designed CCD specifications and the health care
organization's subsequent interpretation of EHRs’ vendor specifications. A high group provider
noted the CCD is "lacking" in clinical content.
"But I find it lacking. I want more because often, you go looking for a detailed answer to
a specific question, right? The inpatient that had this mission, critical diagnostic tests, at
another institution, and you just want that bit. And it's often not—I don't know what—
maybe, I shouldn't say often. It doesn't appear in that CCD as much as I would like it."
(PR2_H)

VI.5.3 Integrating External Clinical Data
VI.5.3.1 Cures Act, Information Blocking and Patient Experience
Recent legislation, known as 21st Century Cures Act, includes interoperability
requirements for all health care organizations to offer EHR data to patients. A provider in the
high group commented on the importance of ensuring accuracy when adding external clinical
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data to the chart. Any lack of details from the providers could confuse patients as providers
reconcile and potentially integrate into their EHRs. The provider's quotation is below:
"But understanding how confusing the different diagnoses are for patients. Nothing
would be permanent, right? If they say, 'Oh, this doesn't look right.' or. The only thing is,
how much is that going to impact the time spent in the room? Because then the patient's
going to say, 'you’re saying I have kidney disease? Are you saying I have an acute kidney
injury or that I had a heart attack?' You want them to be aware of it, but then, also, you
only have 20 minutes." (PR3_H)
VI.5.3.2 Allowed Billing for Provider's Time
A couple of interview participants commented on the time required to reconcile and
integrate external clinical data. Of the seventeen interviewees, thirteen mentioned time as an
overwhelming variable related to reconciling and integrating external clinical data. Several noted
that billing rules do not consider the time required to reconcile and integrate external clinical
data. Billing guidelines allow providers to account for their time spent, plus a subsequent review
of body systems and acute and chronic clinical conditions; these time allowances do not account
for other activities, such as integrating external clinical data into EHRs.
"Providers have a 20-minute visit, yet we're billing, now, 60 minutes and we've got seven
20-minute visits in a half day. The math doesn't work out, right?" (PR3_H)
VI.6

Participant Identified Opportunities and Constraints
The interview participants also identified opportunities to improve the reconciliation and

integration of external clinical data. These interview participant opportunities and constraints are
organized using the TOE framework concepts: technology, organization, and environment.
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VI.6.1 Technology Opportunities
VI.6.1.1 Artificial Intelligence or Computer Intelligence
One participant in the high group suggested using artificial intelligence or some
computer-assisted technology to assist providers in properly recognizing relevant external
clinical data. Sometimes the external clinical data is abundant or not relevant and the participate
believed use of artificial intelligence can assist clinicians in viewing and quickly identifying the
clinically relevant information.
“So then again, pie in the sky, optimistic talk, incorporating artificial intelligence or some
other tools to [inaudible] filtering out things completely, 100%, wouldn't be the safest
thing, but at least some more push notification or more highlighted information that
would likely be practice-changing, right, for a particular patient, I think that that would
be a real leap forward, I think, in the power of medical use and clinical information
sharing. And probably some lower-level interventions I imagine would be filters or - I
don't know - other ways of sorting through the noise that can come with the information
dumps in Care Everywhere. So yeah. So those are some initial thoughts.” (PR2_H)
“If we can see health care maintenance as done in all these places and it's so algorithmic,
and it even is incorporated into an app in the chart, why is that not something when the
patient checks-in and they say, ‘Hey, these are three things that you need to do. Sit on our
app out in the waiting room and schedule it,’ right? It's so interesting how much of our
time is spent just talking about things that can be computer predicted, right? Or even
we're using note-based templates for health care maintenance still because the health care
maintenance tab has not quite reached the point where it's—there are too many clicks,
and the flow of it is still a little bit clunky. If we can invest in the technology to allow
time in the waiting room to be maximized as much as time in the visit with the providers,
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I think that we would serve patients better. To have a basic questionnaire that integrates
what's available in the health care maintenance tab with what they've done outside. ‘Have
you done this? Are you interested in colon cancer screening? Would you rather take a
yearly stool test versus a colonoscopy, which is a procedure? [Hey?], you want to read
about it? Click this button. You can read about a colonoscopy,’ and then it pins up an
order. I think it's getting easier and easier to do with the tools that we have. I don't know
if external health care maintenance data is available. I'm trying to review. You can look
and see if a procedure like a colonoscopy has been done, but I don't think it incorporates
into the health care maintenance buttons or tabs” (PR3_H)
VI.6.1.2 Reducing data duplicates using Technology
One participant focused on duplicate clinical data that results from reconciling and
integrating external clinical data. This interview participant suggests that Epic EHRs’ future
technology development and ease assessing and dealing with duplicate data in time-efficient
manners, such as one button.
“There's a lot of duplicates in the data, and some providers may feel that it becomes more
like a secretarial work for them to figure out whether this data is duplicate or not
duplicate. And Epic is not really doing a good job in that. They still have that duplication.
And if Epic recognizes duplicate, you still need to go and either delete it or do something
about it one by one, and that's very time-consuming. I did mention in the past that we
should be able to have one button to delete a bunch of duplicate data, for example,
instead of going and doing it one by one. The same if I want to accept all the medications.
Instead of doing one by one, I should be able to accept them in one button, select what I
need to accept, and then just accept them. But I think that's really a major one.” (PR4_H)
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VI.6.1.3 Data Presentation and EHR Usability for Reconciling and Integrating External
Clinical Data
One constraint mentioned by several interview participants involves data presentation.
Providers must sort through clinical data to decide what is historical and what is current. Several
interview participants spoke to their desires to have the data appear in their workspaces more
succinctly. For example, those in the high group recommend a tool to pull in and automatically
reconcile the external problem list instead of reconciling and integrating each problem
individually. Additionally, participants spoke to their desire to have something similar for labs,
imaging, and pharmaceutical information. See the three quotes below articulating their
constraints and opportunities:
“And then, yeah, just an easier way of reconciling, especially if you want to not put it in
the current problem list but in the medical history. It should be, ‘Okay, that should go
straight into the medical history,’ or, ‘that should go into the current problem list.’ So, if
there was a tool out there, you could maybe be able to develop it and get really rich.”
(PR5_H)
“Oh, it would be excellent if you would-- one button could pull in all the labs; with one
button, could pull in the last vital signs from somewhere else, for example. If we would
have a tool, an EMR tool, I think we're going to have something like that for the problem
list that will also sort out important [diagnosis] and not diagnosis external data. For
example, I've had patients where you click a list like this big, and it says encounter for
pregnancy, encounter for-- but you have to look, and you have to decide on every single
one. Is that a helpful problem for me to see, or does that need to go, not in my current
problems, but the medical history? Right now, you have to first put into your problem list
and then put it into medical history. There's extra work for me involved, even if it's
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important for me to know that the patient had something that is not current right now, but
I want to keep it in a medical history. There's not a way to put that in. So, it's extra work
and extra thought for me.” (PR5_H)
“Or if I could look it up and say, ‘Hey, you were at Piedmont last week. They did an Xray of your hip. It showed this. We don't need the X-ray, and we don't need to type all
these,’ and you've already seen this orthopedic surgeon keep seeing; it builds efficiencies
in a lot of different areas. Similarly, in pharmacy data, if I can say—you were prescribed
all these medicines there and these doses. I mean, I don't have to reinvent the wheel here,
starting with new medications, new doses, send you home on medicines you've never
heard of, so. But all of that takes extra effort from providers. It's less efficient. Instead of
looking at the chart for five minutes and finding two pertinent things, I would have to
look for 25 or however many minutes.” (PR1_H)
One participant in the low group who currently treats out-of-state patients and cannot
incorporate patients’ discrete lab data into EHRs. Rather, participants scan paper lab results into
EHRs. One interview participant denoted dissatisfaction with EHR presentation of patients’ lab
synopsis as it is considered incomplete.
“Well, it does as a sheet of paper that then gets scanned and uploaded into the file section
and not into the lab results section. And so, then it's in a third-party documents section
that I never look at as opposed to-- because I would love to-- just because then when I
look at my labs. I see them across longitudinally, and I see a CRP done in July when he
was here at Grady; I should be able to click on that same row and see that he had it done.
And maybe flag it and say, ‘This was done in Alabama.’ But that way, I can still see it in
the same spot.” (PR8_L)
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Additionally, as noted in the above quotation, interview participants prefer a longitudinal view of
pertinent data, such as encounters, imaging studies, labs, and vitals. One provider suggested that
external data be color-coded to ensure it is distinguishable from internal clinical data. Other
participants also described the diagnostic imaging results with similar recommendations. The
below participant reconciles and integrates external clinical data less than 50% of the time.
“It would just make it nice in a temporal relationship of what's happening with the patient
that makes sense.” (PR9_L)

VI.6.2 Organization Opportunities
VI.6.2.1 Providers’ Time
Many interview participants commented on the amount of time required to reconcile and
integrate external clinical data. In general, interview participants revealed that the reconciliation
and integration of external clinical data remains providers' responsibility.
“Of course, the other idea, instead of having our hands on [inaudible] is to consider
giving more time, of course, for the providers to do this work, because eventually, really
that's what is going to make a better quality of care, is if I'm looking at the data myself
and reconcile it, but not at the expense of my clinical time, because that becomes, as you
said, difficult to see patients at the same time spend enough time to manage this data. So,
whether additional admin time could be an option, could be.” (PR4_H)
Three participants in the high group suggests that Grady’s leaders need to evaluate how
providers spend their time.
“When it's linked to incentives, I think it's valuable, but no matter how linked to
incentives it is, if you're not given the appropriate amount of space and time to do it, it's
basically a non-sustainable goal, right? If they're going to ask us to do it, we need to be
able to say how easy the process is, how it fits into our workflow, how much time it
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takes, and for that to go somewhere, to impact something. Whether it's from your side, if
you say, ‘Okay. Well, let's explore, why do the fields have to be filled out?’ Or, ‘How
much time does it take to integrate?’ If you can gather that data from Epic and say, okay,
providers when they do it, are taking X amount of time.” (PR3_H)
VI.6.2.2 Use of Human Resources for Reconciling and Integrating External Clinical Data
The interview participants expressed mixed feelings regarding using their organizations’
human resources to reconcile and integrate external clinical data. Several providers in the high
group and several practice administrators acknowledged that reconciling and integrating external
clinical data into the patients’ EHRs is the providers’ responsibilities. Some interview
participants offered ideas about finding ways staff can assist and add value for both providers
and patients. As described in the quotes below, ideas included altering clinical support staff’s job
responsibilities (PR3_H, PR5_H, RNPA2, PR7_H) and using artificial intelligence (PR7_H) to
predict staffing schedule needs to ensure staff efficiency. Although several providers suggested
creative alternatives to their time, they also acknowledged that certain clinical data elements,
such as a patient’s history and prescription medications, needs to be reconciled and integrated by
providers (RNPA2).
“…there's so much that can be done by staff, in my opinion…” (PR3_H)
“Immunization should be done by the CMA. [Some] Medication should be done by the
CMA, but to be honest. There is no reason. We should finalize it and double-check it.
There's no reason for me to put in-- a list of vitamin D supplements.” (PR5_H)
“I do feel that the majority of getting the information that really pertinent information—
the clinical support staff can obtain as much information as they can from a patient. But
them actually going in and reviewing that chart and seeing the history and things like that
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and updating appropriately, that does kind of fall into the provider. And to eliminate the
clinical support staff from creating errors or documenting things in charts that technically
should not be there or a diagnosis that really-- it doesn't meet or fall under whatever it
was or whatever the diagnosis was that was true to that patient” (RNPA2)
“Yeah, no, I definitely don't think that we use staffing appropriately. And that comes
back into the conversation we had about A.I. and being able to predict needs and staffing
needs. There are people who have full capacity to do other work. But they're currently
sitting in a break room because there's not enough stuff to do, and nobody's had the
foresight to tell them what to do. And that's some component of that is leadership.”
(PR7_H)
VI.6.2.3 Organization Priorities and Motivation for Reconciling and Integrating External
Clinical Data
Several interview participants stated that adoption will follow if organizational priorities
support reconciling and integrating external clinical information to encourage adoption. Two
participants, both in the high group, noted that organizational priorities that conflict with the
metric, thus diluting the value of reconciling and integrating external clinical data. Specifically,
providers need to understand the values of propositions for themselves and their colleagues.
“The other thing is we're not held accountable for the mixed measures. So, we all get a
salary, which I love, don't get me wrong, but we don't even know what is required to
meet all those measures. We have no clue. We know we have six goals for you. So, for
example, right now, it's blood pressure. Last year was diabetes. It's readmission rates. It's
a lot of other things. We have no clue that that is all being reported out, which is
important for the actual payment. So, I think if you would educate physicians more and
providers more on how important it is.” (PR5_H)
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“So right, I haven't seen—and I understand there's competing priorities. Right? But I
haven't yet seen leadership make the value proposition that, at least publicly, that we
should strive to go beyond the bare minimum for reconciling that data. And here's the
additional investment we're going to make to ensure success.” (PR2_H)
VI.6.2.4 Organization investment in technology
Several interview participants offered technology investment suggestions for Grady. For
example, two providers (one in the high group and one in the low group), and one IT interview
participant spoke to technology investments in imaging infrastructure to allow for exchange of
external diagnostic imaging results. Specifically, two providers noted that regardless of the
imaging center selected by patients, they should be able to select images to download and view
on behalf of their patients (PR8_L, PR2_H). Another provider made a similar comment as an
opportunity for pharmacy access (PR2_H).
“When somebody has an outside prescription that's filled that you may have had touched
at some point like you get some sort of notification for PDMP, it should be the same
thing. I generate an order in [Epic], I can put it-- you can route it to a pharmacy for a
prescription; I should be able to route it to whatever imaging center they want me to route
it to, it goes there. Then they get their image, and then somehow, it's collected
somewhere on a third party or [Epic?] based cloud that then I can just click a button, and
it would notify me when it's done, and I can download those images and look at them.”
(PR8_L)
“They're times when a picture's worth a thousand words. And so there are times when I
wish I could see the CAT scan from [crosstalk] hospital. And so maybe not automatically
download every image for every patient, but if you could have a way to say, ‘This is an
important image. I want to review it.” (PR2_H)
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“So, I think that would be the next biggest thing other than getting non-Epic health
centers, well-integrated; would be getting some of the pharmacies, at least the big
pharmacies, but even maybe the smaller pharmacies, integrated.” (PR2_H)
Other identified opportunities include ideas for involving patients reviewing and
validating external clinical data. One provider in the low group suggested that organizations
invest in technology solutions that allow patients to participate in reconciling and integrating
their capitalize when the patients are waiting for appointments. Another interview participant
suggested that we present external clinical data to patients, ensuring that the data is clearly
labeled as external clinical data, believing that this investment also provides organizations with
competitive advantages.
“If we can invest in the technology to allow time in the waiting room to be maximized as
much as time in the visit with the providers, I think that we would serve patients better.”
(PR8_L)
“That [external clinical data] needs to be known to patients. When you go to this
institution, they have access to all your records, and they're going to provide-- if that data
is linked to better outcomes or better-quality care, then that should be part of that
institution.” (PR3_H)

VI.6.3 Environment Opportunities
The interview participants identified two environment opportunities: first, establishing
national EHRs for patients who need continuity of care. The second is to refine further the
required data standards for external clinical data exchange.
VI.6.3.1 National EHR
One recommendation includes establishing a national health record, noting that many
experienced constraints, especially one administrative barrier related to patient matching
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identification of duplicate patients. A national health record would eliminate this constraint. One
provider shares a heart-felt example referring to national EHRs as a national chart:
“So, for instance, yesterday I got admitted a guy who came in as a [inaudible], and he
luckily has actually chronically followed at Grady. So, once I figured out what his real
medical record number was, I could then use care everywhere to see what had happened
at Wellstar. A national chart would eliminate this step. However, I've had patients where
they've never been to Grady, they're under a [generic assigned] name, and because I can't
get a real legitimate name with date of birth to then link in care everywhere, I can't even
search for them.” (PR11_H)
“If you could get everybody to use Epic, that would be amazing. I think for a long time if
we have a single national EHR, that would just be-- that would just make everybody's life
easier because then it's everybody.” (PR10_L)
VI.6.3.2 Optimization to Data Standards and CCD
The second suggestion aims to work alongside our legislators or government officials to
define data standards and data quality of the CCD. Interview participants have specific feedback
regarding improvements for the CCD. Two providers in the low group noted that the CCD needs
to contain a concise table of contents by improving the navigation, sorting the critical data in the
tool, or using hyperlinks to allow direct access to the data they need to view.
“Well, I think the way—the way it [CCD] was built-in, you can definitely look by
Encounters, but when you click on it, I mean, the navigation is challenging to find stuff in
there. But if you do it, it's there. It's there.” (PR10_L)
“Show me. Give me a hyperlink to that. Don't make me scroll, scroll, scroll, dig, dig, dig.
I might miss it. Scroll back up. They don't hone you in.” (PR7_L)
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The RN Practice Administrator noted “extra fluff” in the CCD and suggested sorting critical data
and documents.
“If there's a way to reliably get sort of the key data and documents in a way that's easily
identifiable.” (RNPA_1)
VI.7

Summary
The interview participants reveal insight into the existing processes, including benefits

and opportunities in addition to barriers and constraints. A summary table of the findings, Table
10, is below. This table is aligned with the TOE framework and outlines benefits and barriers.
Additionally, interview participants identified nine specific opportunities: three technology, four
organization, and two environment opportunities. These opportunities are summarized in Table
11 and organized by the TOE framework.
Table 10: Interview Benefits and Constraints Summary
Concept

Benefits /
Barriers

Accessing
External
Clinical Data

Viewing External
Clinical Data

Technology

Benefits

• CE data source
functions as
expected,
allowing
valuable access
to external
clinical data

Constraints

• External data
sources GaHIN
and Emory
Direct
Connection are
not reliable, and
data is not
accessible

• Data from
organizations
using CE
allows for
receipt of
timely and
accurate data
external data
• Timely and
accurate data is
not available
for all patients.
Additionally,
information is
sometimes too
old and no
longer
clinically
relevant

Reconciling and
Integrating
External Clinical
Data
• Electronic
external data
integration is
valuable in
assisting the
provider with
their goals
• Data
presentation
varies among
the external
data sources.
Thus, the
productivity to
the provider
varies
• Data mapping
is not in place,
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Concept

Benefits /
Barriers

Accessing
External
Clinical Data

Viewing External
Clinical Data

Organization

Benefits

• Interoperability:
External
clinical data
before
interoperability
was available to
the provider on
paper, which is
time-consuming
to procure and
use
• Increased staff
productivity
(time is used
more wisely)
now that
external clinical
data is available
electronically

• Clinicians
acknowledge a
reduction in
duplicate
testing and
medication
safety due to
viewing
external clinical
data

Reconciling and
Integrating
External Clinical
Data
thus resulting in
clinical data
appearing as if
it is different
when it is the
same
• Professional
obligation to
care for the
patients serves
as a motivator
for providers to
reconcile and
integrate
external clinical
data

• Organization
support for
education,
training, and IT
support
regarding the
availability of
external data

• Complex
patients that see
multiple
providers in the
community
receive better
coordinated
comprehensive
care (multidisciplinary
communication)
with electronic
external clinical
data
reconciliation
and integration
• Complex
patient
population
results in more
complex
external data,
thus increasing
the

Constraints •

Providers use
workarounds
that violate
technology
acceptance
policies to gain
access to nonelectronic
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Concept

Benefits /
Barriers

Accessing
External
Clinical Data

•

Environment

Benefits

•

Constraints •

external clinical
data
The provider’s
productivity is
impacted by
adding the task
of accessing
external clinical
data
Regulatory
guidelines for
patient privacy
and security are
appropriate
related to
external clinical
data exchange

Some providers
elect not to
participate in
external clinical
data exchange,
thus resulting in
possible
negative
payment

Viewing External
Clinical Data

and how to
efficiently use
it is essential
(but not always
provided)

Reconciling and
Integrating
External Clinical
Data
reconciliation
and integration
process

• The CCD
•
contains several
pertinent
clinical details
that assist
providers in
timely and
quality care
plans for the
patient
• The CCD is
•
sometimes
challenging to
navigate and
takes time and
careful reading
by the provider
to locate the
pertinent
clinical data

•

Complying with
the 21st Century
Cures Act
allows for the
patients to have
access to all the
details of their
EHRs

Complying with
the 21st Century
Cures Act can
negatively
impact the
patient
experience if
the provider has
reconciled and
integrated old
or clinical data
that is no longer
relevant
Allowed billing
codes and
guidelines do
not account for
the time it takes
a provider to
reconcile and
integrate
external clinical
data
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Table 11: Interview Participates Opportunities Summary
Participant Identified Opportunities
Technology

•

Use of artificial or computer intelligence to filter duplicate clinical
data, present timely data, and allow for a more efficient reconciliation
process

•

Use of technology to reduce data duplication

•

Ensure that data presentation and mappings are thorough and ensure
standardization of clinical data, thus eliminating a time-consuming
reconciliation and integration process

Organization

•

Provider’s Time Allotment for clinical care should allow for time to
reconcile and integrate external clinical data

•

The use of human resources, such as clinical support staff, to assist
with the first steps of accessing and viewing external clinical data,
thus allowing the data to be queued up for the provider to complete
the integration

•

Organization goals need to align with PI objectives and measures

•

Organization IT investments should include the use of technology
that will allow for patient participation in reconciliation or tools to
make the process more efficient

•

Organizations should invest in IT infrastructure that allows for further
integration of images and pharmacy detail
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Environment

•

Organization representatives should work alongside policymakers in
encouraging or requiring all care providers to participate in HIE and
improve data quality and CCD navigation

•

Organization representatives should work alongside policymakers to
reduce the administrative burden of adhering to the PI requirements,
as well as work to ensure reimbursement that takes into account the
time providers spent on reconciling and integrating external clinical
data

•

Organization representatives should work alongside policymakers to
facilitate movement toward National EHRs for all patients.
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VII DISCUSSION, CONTRIBUTIONS, AND LIMITATIONS
Reconciling and integrating external clinical data—an aspect of HIE—can add value for
health care organizations, providers, and patients. Health care organizations benefit from
complying with the MIPS regulatory measures, which helps avoid negative payments (Services,
2020b). Additionally, some studies on HIE revealed positive financial benefits for organizations
due to reduced duplicate testing and impact on quality (Ayabakan et al., 2017; Sadoughi et al.,
2018). Also noted in the literature is how HIE impacts providers’ performances: improved
knowledge quality—referring to how well the physicians used the clinical information to treat
their patients effectively—revealed top attributes in influencing providers’ performances (Salleh
et al., 2021). Patients also benefit by not having to take external test results to providers’ visits
and benefit from not having to redo previous medical tests (Technology, 2019). Given the
potential benefits, it is essential to understand the barriers or constraints to adoption, realized
benefits, and attributes contributing to why some providers successfully adopt the metric of
reconciling and integrating external clinical data. This aspect of HIE remains unstudied.
Therefore, this study addresses this gap in prior HIE literature, specifically for the MIPS metric
of reconciling and integrating external clinical data into EHRs.
Based on prior literature, HIE, and health care IT adoption, this dissertation presents a
process model with opportunities for implementation to drive adopting, reconciling, and
integrating external clinical data. The process model aligns with study results denoting how
sequence providers follow complete reconciliation and integration of external clinical data.
Additionally, the study revealed three critical attributes for adopting reconciliation and
integration of external clinical data. These attributes, displayed by providers in the high group
with confirmation from providers in the low group, include realized benefits, providers’
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perceptions of their professional obligation, and data availability and presentation to reconcile
and integrate external data. Figure 3 pictorially shows the model and elaborates on practitioner
opportunities in Table 12. The process model, three key attributes, and the practitioner
opportunities answer the research question restated below:
How can a health care organization accomplish reconciliation and integration of external
clinical data into EHRs to benefit the organization and its patients?

Figure 3: Model for Driving Adoption of Reconciling and Integrating External Clinical
Data
Table 12: Practitioner Opportunities
Key
Attributes
Create
Realized
Benefits

Technology
• Ensure use of
comprehensive
clinical decision
support tools for
patient safety

Organization
• Increase access to
clinical information
to allow for timely
and accurate
diagnoses which
yield positive
financial outcomes

Environment
• Ensure readiness for
future value-based
payment programs
by adhering to MIPS
and PI objectives
and measures
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• Align provider
compensation to
organizational
strategies, goals, and
use of technical
support, education,
and training to assist
providers in
understanding
outcome
opportunities

• Work with
policymakers to
ensure
reimbursement
structures
incorporate time
investment and
administrative
burden of
reconciling and
integrating external
clinical data so all
health care entities
(payers,
organizations, and
providers) can
recognize the
benefits

Professional
Obligation

• Ensure knowledge
quality by using
technology to
minimize providers’
views of duplicate
clinical history and
older information

• Encourage positive
perceptions of system
benefits while
instilling values of
professional
obligation related to
providers’
responsibilities to
reconcile and
integrate external
clinical data

• Align PI objectives
and measures by
provider specialty

Data
Availability
and
Presentation

• The design system,
including use of
alerts and data
mappings to ensure
the presentation, is
concise and efficient

• Ensure organization
staff and patients,
when possible, are
engaged in reviewing
the external clinical
data for accuracy

• Work with
policymakers on
developing national
EHRs

VII.1 Realized Benefits

VII.1.1

Technology

Subsequent use of the EHRs’ clinical decision support (CDS) tools present benefits,
including HIE reconciliation and integrating external clinical data. These tools assist providers in
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identifying potential patient safety alerts, such as contraindicating medications or mediations that
potentially conflict with patients’ allergies. The EHR design should allow CDS to use external
clinical data from external sources to access the data. Additionally, CDS should include external
sources, such as state-led prescription drug monitoring databases, MIPS-initiated, or other
regulatory-related external clinical data. The inclusion of all data sources aligns with the study
results; several interview participants—both in the high and low groups—spoke to needs to
access disparate external sources simultaneously. As an example, a medication review would
include providers’ alerts to all external clinical data, such as a prescription written by a provider
from another state, or a prescription dispense completed by another pharmacy for a similar
medication. At access, providers can be alerted to these medication variances to consider in
external clinical data in their planning. Following accessing and viewing the data, providers
reconcile and integrate appropriate data into the chart, thus delivering value-based care that is
quality-focused.

VII.1.2

Organization

Over the years, prior literature documented the benefits of HIT and HIE adoption.
Specifically, HIE benefits include increased clinical information, thus yielding high-quality and
timely diagnoses, treatments, patient safety, workflow efficiencies, and eliminate duplicate
testing or procedures, all of which can produce positive financial returns. The literature (Ballard
et al., 2007; Holmgren et al., 2021) suggests that organizations align the PI work with their goals,
strategies, investments, and compensation plans. Specifically, providers need to be aware of
outcome opportunities, so they can experience realized benefits. The hospital board's goals, and
strategy alignments should be supported as part of the leadership engagement plan and included
in organizational-wide campaigns and leadership messaging (Baird et al., 2017; Ballard et al.,
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2007). Using corporate campaigns to highlight high-quality goals and cost savings opportunities,
which empirically encourages adoption (Holmgren et al., 2021).
Additionally, to ensure increased and consistent use of technology, this model suggests
organizations utilize ongoing training, technical support, and education with innovative mixed
methods and strategies (Habboush, et al., 2018; Lorenzetti et al., 2018; Samadbeik et al., 2020).
Following prior literature, this study posits ongoing education, support, and concise training will
improve behavior of accessing external clinical data, which will, in turn, lead to reconciling and
integrating the data into the EHR. Based on prior literature (Ryan et al., 2013), specifically in
advanced features such as negotiating and integrating external clinical data, physicians
demonstrated sustained and high-quality use after nine months when they received greater than
eight onsite visits. Education should be longitudinal, including tailored specific material and
feedback on performances that relates to reconciling and integrating external clinical data, as
well as the organizational goals aligned with advanced EHR features (Sieck, et al., 2020; Wald,
et al., 2014). This recommendation will aid providers in gaining full awareness of benefits and
opportunities to reconcile and integrate external clinical data.
Organization goals, strategies, and provider compensation alignment, in addition to
education, training, and technical support, will aid providers in understanding the benefits of
accessing external clinical data and inherently following through to reconcile and integrate data
into their EHRs. In summary, benefits include workflow efficiencies and accurate and timely
diagnosis, which can yield positive results.

VII.1.3

Environment

Prior literature (Khullar et al., 2021) and this study affirmed providers’ views of existing
MIPS program as the next phase of value-based care payment program, emphasizing quality; the
previous program was meaningful use. Health care leaders anticipate the growth of value-based
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payment structures; thus, they see their investments in MIPS as beneficial (Khullar et al., 2021).
Specifically, this study revealed that the administrative burden of the MIPS program is high, and
payments are minimal (Khullar et al., 2021). For providers to synthesize fully realized benefits
and access, view, and reconcile and integrate external clinical data, they must work alongside
policymakers to ensure payments or financial supplements offset administrative burdens. In
addition, providers’ reimbursement payments from insurance companies need to consider the
time invested in integrating the external clinical data. Organizations and providers must work
with local, state, and national policymakers to adjust payments, ensuring adequate compensation
for time spent reconciling and integrating external clinical data.
VII.2 Professional Obligation

VII.2.1

Technology

Following prior literature (Salleh et al., 2021), knowledge quality, which the literature
defines as a result of a sound system design, impacts providers’ overall performances in fulfilling
professional obligations to deliver high-quality care. Forums to engage clinicians in constructing
technology content for accuracy and validity. The technology designs for usability should be part
of the overall strategy for driving adoption of accessing, viewing, reconciling, and integrating
external clinical data. Following the results of this study, accessing external clinical data should
be timely and accurate. Thus, the technology must scrub the data for duplicates and recognize
and label outdated data as history as this data does not bring value to the patient. Ensuring timely
and accurate external clinical data that improves knowledge quality of accessed data positively
contributes to providers’ motivation for efficiency and delivery of high-quality care.

VII.2.2

Organization

Previous literature studying HIT adoption affirms the influence of values, motivations,
and perceptions (Alanazi et al., 2020; Baird et al., 2017; Choi, 2020). Choi (2020) demonstrated
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that provider HIT adoption is motivated by efficiency for all periods of HIT adoption, while
Baird et al. (2017) revealed how values influenced a behavior change related to technology use.
The results of this study remain consistent with Choi (2020) and Baird et al. (2017), noting that
providers who accessed, viewed, reconciled, and integrated external clinical data affirmed the
values of professional obligations and efficiencies of accessing, viewing, reconciling, and
integrating external clinical data. As mentioned in the realized benefits, providers' goals and
performance metrics should support reconciling and integrating external clinical data. Providers
in the high group, who were all in primary care, as well as several participants in the low group,
affirmed accessing, viewing, reconciling, and integrating external clinical data as their
responsibility.

VII.2.3

Environment

The external clinical data and the current MIPS program measures apply to all provider
specialties. This study’s data analysis results reveal that primary care doctors prove to be
statistically significantly different from specialty providers in reconciling and integrating clinical
data. Thus, health care organizations and providers need to work with policymakers to create
specialty-specific objectives. Specialty-specific objectives will allow providers to focus on
clinically relevant data to their specialty, therefore ensuring expectations of accessing, viewing,
reconciling, and integrating meaningful data for their area of expertise.
VII.3 Data Availability and Presentation

VII.3.1

Technology

HIT literature highlights the importance of ensuring technology designs support
physicians’ workflow (Holmgren et al., 2021), and several prior studies highlight the successful
use of technology alerts, thus prompting and succeeding with behavioral changes (Ballard et al.,
2007; Shih et al., 2011; Wright et al., 2012). This study posits that the alerts should be timed
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correctly in the appropriate area of EHRs to promote accessing the external clinical data. The
alerts should be embedded in providers’ natural workflow to ensure proper notification (Wright
et al., 2012).
Data mapping also provides essential technology activity to ensure data presentation
remains efficient from the onset. This study’s results identified concerns over a lack of data
mappings that increased the complexity of reconciling and integrating external clinical data.
Technology configuration needs to identify clinical data elements that are alike on the access of
the external data. Asprin 81m, aspirin 81 mg, and aspirin 81stmg are the same medication but not
considered the same due to a lack of data mapping. The exact data mapping must apply to all
external clinical data attributes, such as the above example of medications, labs, allergies,
problem diagnosis, and procedures.

VII.3.2

Organization

Organizations should review human resources’ job responsibilities to ensure that
accessing, viewing, reconciling, and integrating external clinical data is appropriately allocated
to right health care workers. Aligned with the results of this study, the model recommends that
clinical support personnel could access, view, and reconcile external clinical data in advance of
providers, allowing providers to complete the final step of integrating data. Additionally, as
revealed in this study, engaging patients to participate in reconciling the external data will
increase their involvement in their health care planning. Patient participation assists responsible
providers in completing this beneficial exercise.

VII.3.3

Environment

Data availability presented a consistent theme raised by all interview participants. Most
complimented one external data source. Still, all acknowledged that no data source is holistic or
comprehensive in providing access to all external providers, even those nearby, and sharing the
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care of the same patient population. Health care organizations and providers need to work
alongside policymakers to ensure a national HIE or national EHR. All recognize the benefits of
reconciling and integrating the external clinical data; however, data inconsistencies make the
tasks difficult.
VII.4 Contribution to Academics and Practice
Academic research produced various studies on HIE and HIT adoption, its benefits,
opportunities, constraints, and barriers; however, the research did not specifically explore
reconciling and integrating external clinical data into receiving providers’ EHRs. “Reconciling
and integrating external clinical data is moderately new; searches directly for this string did not
return results. Search terms ‘Health Information Exchange,’ ‘HIE,’ ‘Interoperability,’ ‘MIPS or
Meaningful Use’ yielded articles for review. Still, they did not address the specific topic of
reconciling and integrating external clinical data. Specifically, this study’s results identified three
factors:
•

Creating realized benefits of reconciling and integrating external clinical data

•

Understanding professional obligations to reconcile and integrate external clinical
data

•

Ensuring external clinical data availability and presentation is timely and designed
as part of providers’ workflows

These factors contribute to academic literature on the adoption of IT, HIT, and MIPS.
Additionally, this study resulted in a process model for HIT adoption, denoting that shifting the
above factors to access external clinical data can provide value to organizations, providers, and
patients. This model will drive adoption of reconciling and integrating external clinical data.
Additionally, the detailed recommendations above align with the TOE framework, thus adding to
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existing literature for this technology-focused theoretical framework. This study’s process model
provides empirical evidence, using the TOE framework, that can help achieve benefits and
capitalize on opportunities and gains of reconciling and incorporating external clinical data. The
recommendations mitigate identified constraints. Existing academic literature does not
demonstrate how the known TOE attributes influence reconciliation and integration of the
external clinical data into receiving EHRs.
The adoption statistics for reconciling and integrating external clinical data shared
throughout this study provide evidence of business problems and organizations’ struggles to
meet regulatory objectives and metric to avoid negative payments. The contribution to practice
from this study includes provider-identified attributes for reconciling and integrating external
clinical data. The identified attributes include realized benefits, professional obligation, and data
availability and presentation. Based on the identified gaps from this research, this study provides
a list of practitioner opportunities that will assist organizations in attaining adoption of
reconciling and integrating external clinical data. Appendix 5 contains a detailed list of
opportunities for Grady. This organization of comprehensive listing is by the role of who could
institute, or facilitate, action, or next steps for identified opportunities. This list contains
individual tasks and the subsequent task steps, or descriptions, required to bring the action.
The first contribution, realized benefits, provides empirical evidence to organizations and
providers on how to convey benefits so providers can fully know them. As indicated in the
practitioner opportunities, benefits realization occurs when organizations:
•

Target the use of technology clinical decision support tools

•

Ensure organization alignment of goals, strategies, investment, and compensation
strategies
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•

Work alongside policymakers to minimize administrative burden and allow
reimbursement payments that commence with the effort

The interview participants in the high group spoke to the known and potential benefits, while
those in the low group did not value the benefits over the required effort. All participants,
however, recognized potential benefits.
The second contribution to problem setting and practitioners offer important to ensure
providers perceive the PI measure of reconciling and integrating external clinical data as
valuable and part of their professional obligations. Therefore, this key attribute includes
communication as the primary tool to instill perception that clinical data yields knowledge
quality and offers valuable help to providers and their patients. Knowledge quality is revealed in
a study to directly impact providers’ EHR performance (Salleh et al., 2021). Organizations
should utilize targeted IT education, training, and support. The IT education, training, and
support must appeal to providers’ perceptions of value and efficiencies, thus motivating them to
adopt the behaviors. The introductory IT education must be followed up with routine
observation, peer assessments, and audits to include regular feedback on performance. Finally,
health care organizations must work alongside policymakers to create specialty-specific
measures for handling external clinical data accessing, viewing, reconciliation, and integration.
The identified final contribution of data availability and presentation remain essential for
promoting access to external clinical data. Configuring comprehensive alerts using technology
configuration when external clinical data is present should lend itself to reconciliation and
integration of external clinical data. The alerts need to include all external data sources and be
timed correctly, not disruptive to the provider, but delivered at the correct time in their workflow.
For example, reconciling allergies should include an alert when providers launch the allergy
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sections of EHRs. To assist with availability and presentation, organizations should appropriately
use all human resources, such as having patients or supporting clinicians participate in
reconciliations. Finally, policymakers at the state and national level should work together to
ensure participation from all health care providers.
VII.5 Limitations, Future Research, and Conclusions
This study aimed to generalize and integrate external clinical data in many care settings
and provider specialties; however, this study’s unit of analysis was one organization. Future
research should also consider other types of health care organizations—such as for-profit, notfor-profit, federally funded, independent physicians, academic settings, and safety-nets. Further,
participants did not represent all care settings or specialties; additional research will confirm the
model and determine if this study’s recommendations apply more broadly. The data analysis
revealed that primary care providers presented statistically significant greater frequency of
reconciling and integrating external clinical data than specialists. However, there was no
comparison among specialist providers to ascertain which providers medical specialty reconciles
and integrates more than others. Additionally, future studies should drill into specific external
clinical data elements, such as medications, allergies, or problems, to determine if one is more
widely accepted and reconciled than another.
This study focused on one organization’s external data sources, which included four
varying ways of exchanging external clinical data; Three of the ways were electronic. Future
research could drill into HIE sources and the success or constraints to their success with
organizations. As evidence from this study, the inconsistencies of some data sources and the lack
of participation in these studies' general market open the door for future research.
This study also briefly touched on the resources needed for the IT building and mapping.
Future research should study organizations that have achieved success with the MIPS metric of
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reconciling and integrating external clinical data. Specifically, reviewing and researching IT
human resources models and comparing it to others can offer other organizations and valuable
players in the market.
Additional future research should include applying the suggested model from this study to a
longitudinal account of how this model positively or negatively impacts organizations or
providers. The analysis could be quantitative, qualitative, or mixed and should include
examining which key attribute of the model contribute the most to adopt reconciliations and
integrating external clinical data. Given the increased benefits of reconciling and integrating
external clinical data and continued technology advancements, this study suggests future
research. To assist with future research, a detailed list of the acronyms and terms, including a
detailed description, is in Appendix 6. This will provide additional knowledge to the next
researcher and reader of this research. However, this study's process model and practitioner
opportunities can be applied now to assist organizations while working with policymakers and
within the industry to ensure reimbursement structures incorporate time investment and the
administrative burden of reconciling and integrating external clinical data.
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APPENDICES
Appendix A: ONC Survey Results on Gaps in Individual’s Information Exchange

Gaps in Individuals Information Exchange
Had to do at least one of the above

32%

Bring a test results to an appointment (xray, MRI, etc.)

19%

Wait for results longer than you thought
reasonable

14%

Provide your medical history again because
your chart could not be found

5%

Redo a test or procedure because the
earlier results were not avaialble

5%
0%

5%

10% 15% 20% 25% 30% 35%

Source: (Technology, 2019)

Appendix B: Total Points and Payment Impact for 2020 Performance Period
Total Points

Payment Impact for MIPS Providers

0 – 11.25
11.26 – 44.99
45
45.01 – 84.99

-9% Payment Adjustment
Negative Payment Adjustment (0% to -8.99%)
Neutral Payment Adjustment
Positive Payment Adjustment (scaling factor applied to meet budget
neutrality requirements)
Positive Payment Adjustment (scaling factor applied)

85 - 100
Source: (Services, 2020a)

Appendix C: Literature Review Concepts and Areas of Concerns
Literature Terms

Area of Concerns

Merit-Based Incentive Payment
System (MIPS)

PI, one of the performance objectives, is the highest
weighted at 25%. This objective’s metric includes
reconciling and integrating into the EHR external
clinical data, which is essential for proper care
coordination. However, nationwide, there is a 28%
adoption rate for integration, and in the state of
Georgia, there is only 23%.
Health care information technology adoption drivers,
barriers, benefits, to include end users’ perceptions and
influential considerations

Health care IT Adoption
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HIE Data Format and Electronic
Exchange Standardization

HIE Data Exchange Realized
Benefits and Consideration
Interoperability

Variation and interpretation of standards in the data
format will result in complexity and increased cost to
utilize the data, potentially misinterpreting the data and
usable presentation.
Data accuracy and realized accountability for data were
concerns denoted in the previous research.
The concept of computer information exchange with
the ability to use the data involved in the exchange.

Appendix 4: Informed Consent
CONSENT TO PARTICIPATE IN RESEARCH
Reconciling External Medical Data: Provider’s Friend or Foe
You are invited to participate in a research study conducted by Mindy Oberg, a doctoral
candidate from Robinson Business College, Georgia State University. Dr. Carol Saunders,
Professor Emerita at University of Central Florida, will supervise this study. You can reach Dr.
Saunders via email at csaunder@ucf.edu.
Your participation in this study is voluntary. You should read the information below and ask
questions about anything you do not understand, before deciding whether or not to participate.
You are being asked to participate in this study because you are a medical practitioner at Grady
Memorial Hospital.
• PURPOSE OF THE STUDY
This research aims to determine how Grady reconciles and integrates external medical data into
their electronic health record to benefit the organization and its patients. Specifically, the
research question reads, “How can a health care organization reconcile and integrate external
medical data to the benefit of the organization and its patients?”
• PROCEDURES
If you volunteer to participate in this study, we will ask you to do the following:
1. Participate in a one-hour interview session about your use of external clinical data and how
you may or may not reconcile and integrate the data into the patient’s electronic health
record.
2. Follow-up may be required to obtain additional information.
•

POTENTIAL RISKS AND DISCOMFORTS

We expect that any risks, discomforts, or inconveniences will be minor, and we believe that they
are not likely to happen. If discomforts become a problem, you may discontinue your
participation.
• POTENTIAL BENEFITS TO SUBJECTS AND/OR TO SOCIETY
It is likely that you will benefit directly from participation in this study, and the research should
help us learn how to improve algorithm aversion in the medical decision-making process.
• COMPENSATION FOR PARTICIPATION
You will not receive any payment or other compensation for participation in this study. There is
also no cost to you for participation.
• CONFIDENTIALITY
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Any information that is obtained in connection with this study and that can be identified with you
will remain confidential and will be disclosed only with your permission or as required by law.
Confidentiality will be maintained by means of a code number to let the doctoral candidates
know who you are. We will not use your name in any of the information we get from this study
or in any of the research reports. When the study is finished, we will destroy the list that shows
which code number goes with your name.
Information that can identify you individually will not be released to anyone outside the study.
The doctoral candidates will, however, use the information collected in their research project and
other publications. We also may use any information that we get from this study in any way we
think is best for publication or education. Any information we use for publication will not
identify you individually.
The audiotapes that we make will not be heard by anyone outside the study unless we have you
sign a separate permission form allowing us to use them. The tapes will be destroyed three years
after the end of the study.
• PARTICIPATION AND WITHDRAWAL
You can choose whether or not to be in this study. If you volunteer to be in this study, you may
withdraw at any time without consequences of any kind. You may also refuse to answer any
questions you do not want to answer. There is no penalty if you withdraw from the study.
• RIGHTS OF RESEARCH SUBJECTS
The Georgia State University Institutional Review Board has reviewed my request to conduct
this project.
I understand the procedures described above. My questions have been answered to my
satisfaction, and I agree to participate in this study. I have been given a copy of this form.
________________________________________
Printed Name of Subject
________________________________________
_________________________
Signature of Subject
Date
________________________________________
_________________________
Signature of Witness
Date
Appendix 5: Detailed Listing of Opportunities for Grady
Organization
Task
Resources/Entity
Physician
EHR Optimization
Champions

Chief Medical
Officer and
Grady Capital
Committee

Procure and Implement
EHR Tools for External
Clinical Data

Task Description
• Ensure use of comprehensive clinical
decision support tools for patient safety
• Ensure system design, including usage
of alerts and data mappings to ensure the
presentation, is concise and efficient
• Increase access to clinical information to
allow for timely and accurate diagnosis,
which yield positive financial outcomes
• Ensure knowledge quality by using
technology to minimize provider’s view
of duplicate clinical history and older
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Chief Medical
Officer, Human
Resources, and
IT
Chief Medical
Officer, CEO
Council, and
Marketing
Chief Medical
Officer and
Compliance
Officer
Matthew Hicks
or Government
Relations

information
Provider Compensation and • Align provider compensation to
Use of Technology Support,
organization strategies and goals and use
Education and Training
of technical support, education, and
training to assist providers in
understanding outcome opportunities
Quality, Safety, and Cost
• Ensure readiness for future value-based
payment programs by adhering to MIPS
Saving Goals &
and PI objectives and measures
Organization Campaign
Human Resources Roles
and Responsibilities
Evaluation

• Ensure organization staff and patients,
when possible, are engaged in reviewing
the external clinical data for accuracy

Work with policymakers

Work with policymakers to:
• Work with policymakers on working
toward national EHRs
• Work with policymakers to ensure
reimbursement structures incorporate
time investment and administrative
burden of reconciling and integrating
external clinical data so all health care
entities (payers, organizations,
providers) can recognize the benefits
• Align PI objectives and measures by
provider specialty

Appendix 6: Acronyms and Terms
Acronym
s and
Terms
ARRA American
Recovery
and
Reinvestm
ent Act
Attestatio
n
Certified
EHR

Definition

ARRA includes federal tax relief, expansion of unemployment benefits and other
social welfare provisions, and domestic spending in education, health care, and
infrastructure, including the energy sector

The process of validating that something is true. A health care organization must
demonstrate meaningful use to be eligible for payments from the federal
government under either the Medicare or Medicaid EHR incentive program.
The capacity for EHR interoperability and HIE; ONC defines as "EHR
technology that meets the technological capability, functionality, and security
requirements adopted by the Department of Health and Human Services."
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Clinical
Data
Exchange
Clinical
Summarie
s of Care
CMS –
Centers
for
Medicare
and
Medicaid
Services
External
clinical
Data
HIE –
Health
Informatio
n
Exchange
Joint
Commissi
on for
Hospital
Accreditat
ion
MACRA

Enable the actual sharing of clinical data

Commonly referred to as the CCD. CCD fosters clinical data exchange by
allowing physicians to send electronic medical information to other providers
without losing meaning and enabling improvement of patient care.
The Centers for Medicare & Medicaid Services (CMS) is part of the U.S.
Department of Health and Human Services. CMS oversees many federal health
care programs, including those that involve HIT, such as the meaningful use
incentive program

Clinical data about the health status of a patient received from sources external to
the provider
HIE is the electronic transmission of health care-related data among health care
providers; ONC oversees and governs this data exchange according to national
standards.

An independent, not-for-profit organization, The Joint Commission accredits and
certifies nearly 21,000 health care organizations and programs in the United
States. Joint Commission accreditation and certification are recognized
nationwide as a symbol of quality that reflects an organization’s commitment to
meeting specific performance standards.
Medicare Access and CHIP Reauthorization Act of 2015 (MACRA) is a law that
reformed the Medicare payment system. MACRA repealed the Sustainable
Growth Rate (SGR) formula to update the Medicare Physician Fee Schedule
(MPFS) and determine physician reimbursement.
(https://www.aapc.com/macra/macra.aspx)
In health care, MIPS stands for the Merit-based Incentive Payment System. It is
a system for value-based reimbursement under the Quality Payment Program to
promote ongoing improvement and innovation to clinical activities
(https://www.nthrive.com/blog/mips-merit-based-incentive-paymentsystem#:~:text=In%20health%20care%2C%20MIPS%20stands,and%20innovati
on%20to%20clinical%20activities.)
An entity in the US Department of Health and Human Services; the purpose of
this position is to promote national HIT and oversee its development

MIPS –
MeritBased
Incentive
Payment
Systems
ONC –
Office of
National
Coordinat
or
PDMP –
The PDMP electronic database contains information on controlled substances that
Prescriptio are prescribed and dispensed in each state.
n Drug
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Monitorin
g Program
PI –
Promoting
Interopera
bility
Reconcilia
tion of
External
Data
Quality
Payment
Program
(QPP)

This program promotes patient engagement and electronic exchange of
information using certified electronic health record technology (CEHRT).

Comparing and mapping, for saving, the external clinical data to that of the data
attributes in the EHR.
CMS gave the name to Medicare’s Value-Based Reimbursement System.
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